r 


AD/ A - 002  852 

A STRUCTURAL  WEIGHT  ESTIMATION  PRO- 
GRAM (SWEEP)  FOR  AIRCRAFT.  VOLUME  II 
PROGRAM  INTEGRATION  AND  DATA  MANAGE- 
MENT MODULE.  PART  1:  PROGRAM 

INTEGRATION 

G.  Hayase,  et  al 

Rockwell  International  Corporation 


Prepared  for: 

Aeronautical  Systems  Division 


June  1974 


DISTRIBUTED  BY: 


National  Technical  Information  Service 
U.  S.  DEPARTMENT  OF  COMMERCE 


lECURITV  CLASSIFICATION  OF  THIS  RAOE  ( Whan  OM«  Enl.r.d) 


REPORT  DOCUMENTATION  PAGE 


ASD/XR  74-10 


«.  TITLE  (m\4  Minim) 

A Structural  Weight  Estimation  Program  (SWEEP) 
for  Aircraft  - Volume  II:  Program  Integration 
and  Data  Management  Module 


7.  author^) 

G.  Hayase , R.  Hiyama,  C.  Martindale, 

H.  Rockwell 


t.  RERFORMINO  ORGANIZATION  NAME  AND  ADDRESS 

Rockwell  International  Corp,  L.A.  Aircraft  Div 
Los  Angeles  International  Airport 
Los  Angeles.  California  90009 


It.  CONTROLLING  OFFICE  NAME  AND  ADORES* 

Deputy  for  Development  Planning 
Air  Force  Systems  Command 
Wright-Patterson  Air  Force  Base,  Ohio 


MONITORING  AGENCY  NAME  A AOORESSOI  dlllmrnU  Inm  Controlling  Oltico) 


i«  distribution  statement  (oi  tin.  Report) 


READ  INSTRUCTIONS 
BEFORE  COMPLETING  FORM 


CIRIENT'S  CATALOO  NUMBER 


S.  TVRE  OF  RBRORT  A RERIOO  COVERED 


A.  RERFORMING  ORG.  RERORT  NUMBER 


CONTRACT  OR  GRANT  NUMBERS) 


F33615-71-C-1922 


II.  REPORT  DATE 

June  1974 


IS  NUMBER  OF  RAGES  . 

.-830- 


IS.  SECURITY  CLASS,  (ol  (bit  report) 

Unclassified 


ISa.  DECLASSIFICATION 'DOWNGRADING 
SCHEDULE 


Approved  for  public  release;  distribution  unlimited. 


17  DISTRIBUTION  STATEMENT  (ml  the  ebetrerf  entered  In  Block  10.  II  tlilloronl  from  Report) 


IS  SURRLEMENTARV  NOTES 


R.produc.d  by 

NATIONAL  TECHNICAL 
INFORMATION  SERVICE 

US  Department  of  Commerce 
Springfield.  VA.  22151 


It.  KEY  WORDS  (Contln 


awry  end  Identity  by  block  number ) 


weight  estimation,  structural  weights,  integrated  computer  programs, 
preliminary  weight  estimation,  first-order  weight  estimations,  aircraft 
structure  weights,  aircraft  structural  weight  optimization,  flutter 
optimization  program,  structural  synthesis 


20  ABSTRACT  (Conllnuo  on  reveree  tide  II  neeeeee ry  end  Identity  by  block  number) 


> Three  computer  programs  were  written  with  the  objective  of  predicting 
the  structural  weight  of  aircraft  through  analytical  methods.  The  first 
program,  the  structural  weight  estimation  program  (SWEEP) , is  a completely 
integrated  program  including  routines  for  airloads,  loads  spectra,  skin  tem- 
peratures, material  properties,  flutter  stiffness  requirements,  fatigue  life, 
structural  sizing,  and  for  weight  estimation  of  each  of  the  major  aircraft 
structural  components . The  program  produces  first-order  weight  estimates 


nn  'G"" 

VU  | jan  71 


EDITION  OF  I NOV  A!  II  OBSOLETE  , 

b 


ItCuRlTY  Claw?  I CATION  O?  TrnlNAttl 


SECURITY  CLASSIFICATION  OF  THU  RAOEflHmi  Dm  Mw<) 


and  indicates  trends  when  parameters  are  varied.  Fighters,  bombers,  and  cargo 
aircraft  can  be  analyzed  by  the  program.  The  program  operates  within  100,000 
octal  units  on  the  Control  Data  Corporation  6600  computer . Two  stand-alone  pro- 
grams operating  within  100,000  octal  units  were  also  developed  to  provide 
optional  data  sources  for  SWEEP.  These  include  (1)  the  flexible  airloads 
program  to  assess  the  effects  of  flexibility  on  lifting  surface  airloads,  and 
(2)  the  flutter  optimization  program  to  optimize  the  stiffness  distribution 
required  for  lifting  surface  flutter  prevention. 

The  final  report  is  composed  of  11  volumes.  This  volume  (Volume  II) 
contains  the  methodology,  program  description,  and  user's  information  for  the 
SWEEP  control  program,  input  data  processing  module,  final  output  module,  and 
the  data  management  module. 


|Q> 


SECURITY  CLASSIFICATION  OF  THIS  RAGEflHi**  Data  Enttrad) 


PREFACE 


This  report  was  prepared  by  Rockwell  International  Corporation,  Los 
Angeles  Aircraft  Division,  Los  Angeles,  California,  under  Contract 
F33615-71-C-1922,  No.  FX2826-71-01876/C093.  The  work  was  performed  for  the 
Deputy  for  Development  Planning,  Air  Force  System  Command,  Wright -Patterson 
Air  Force  Base,  Ohio,  and  extended  from  September  1971  to  June  1974. 

Eugene  L.  Bahns,  ASD/XRHD,  was  the  Air  Force  program  manager.  Leonard 
Ascani  was  the  program  manager  for  Rockwell  International.  Other  Rockwell 
personnel  contributing  to  the  project  included: 


G.  Hayase 

- Mass  Properties 

R.  Hiyama 

- Mass  Properties 

D.  Chaloff 

- Mass  Properties 

C.  Mart  indale 

- Mass  Properties 

H.  Rockwell 

- Mass  Properties 

R.  Allen 

- Mass  Properties 

P.  Wildermuth 

- Airloads 

G.  Rothamer 

- Airloads 

T.  Byar 

- Airloads 

S.  Siegel 

- Structural  Dynamics 

S.  Mellin 

- Structure  and  Fatigue 

H.  Haroldson 

- Thermodynamics 

D.  Konishi 

- Advanced  Composites 

C.  Hodson 

- Structural  Dynamics 

The  final  report  was  published  in  11  volumes;  the  complete  list  is  as 
follows: 

Volume 

I "Executive  Suninary" 

II  "Program  Integration  and  Data  Management  Module" 

III  "Airloads  Estimation  Module" 

IV  "Material  Properties,  Structure  Temperature,  Flutter,  and  Fatigue' 

V "Air  Induction  System  and  Landing  Gear  Modules" 

VI  "Wing  and  Empennage  Module" 

VII  "Fuselage  Module" 

VIII  ' 'Progranmer ' s Manual" 

IX  "User's  Manual" 

X "Flutter  Optimization  Stand-Alone  Program" 

XI  "Flexible  Airloads  Stand-Alone  Program" 


1 


TABLE  OF  CONTENTS 


Section  Page 

INTRODUCTION  TO  VOLUME  II  13 

Part  I - Program  Integration  14 

I INTRODUCTION  15 

II  PROGRAM  DESCRIPTION  17 

Program  Structure  17 

Data  Processing  17 

Peripheral  Requirements  34 

III  PROGRAM  OPERATION  35 

Input  Arrangement  35 

Permanent  Data  Bank  Deck  35 

Case  Data  Card  Deck  38 

Operating  Considerations  52 

Initialization  and  Computation  52 

Input  Data  Processing  52 

Design  Data  Development  52 

Structural  Weight  Estimation  81 

Output  81 

IV  SWEEP  CONTROL  PROGRAM  91 

Program  Description  91 

Blank  Common  91 

Scratch  Arrays  91 

Labeled  Common  91 

Mass  Storage  File  Records  92 

Error  Messages  92 

SWEEP  Control  Program  Flow  Chart 

and  FORTRAN  List  99 

Preceding  page  blank 


3 


Section 

Page 

V 

INPUT  DATA  PROCESSING  MODULE 

120 

Program  Description 

120 

General  Maps 

120 

Program  READ 

120 

Subroutine  DECRD 

138 

Subroutine  DECRD7 

Input  data  Processing  Module  Flow  Diagram 

141 

and  FORTRAN  Lists 

142 

Table  of  Contents  for  Autoflow  Chart  Set 

143 

Program  Flow  Charts 

148 

Program  READ 

148 

Subroutine  DECRD 

165 

Subroutine  DECRD7 

168 

FORTRAN  Listing 

171 

Program  READ 

171 

Subroutine  DECRD 

180 

Subroutine  DECRD7 

181 

VI 

FINAL  OUTPUT  MODULE 

182 

Program  Description 

182 

Program  Output 

182 

Final  Output  Module  Flow  Chart  and  FORTRAN  List 

201 

Part  2 - Data  Management  Module 

233 

I 

INTRODUCTION 

234 

II 

METHODS  AND  FORMULATIONS 

237 

General  Discussion 

237 

Flight  Profile  and  Design  Pressures 

237 

Speed-Altitude  Profile 

238 

4 


Section 


Page 


Vehicle  Geometry  249 

Fuselage  Geometry  250 
Nacelle  and  Air  Induction  System  259 
Wing  and  Empennage  Geometry  263 
Nose  (Forebody)  Geometry  272 

Initial  Weight  and  Balance  Calculations  272 

Wing  Weight  and  Balance  275 
Horizontal  Tail  Weight  and  Balance  276 
Vertical  Tail  Weight  and  Balance  277 
Fuselage  Weight  and  Balance  278 
Landing  Gear  Weight  and  Balance  279 
Air  Induction  System  Weight  and  Balance  280 
Nacelle  and  Engine  Section  Weight  and 

Balance  283 

Weight  Distribution  284 

First-Level  Weight  Distribution  285 
Wing  and  Content  Weight  Distribution  289 
Fuselage  and  Content  Weight  Distribution  295 

Vehicle  Weight  and  Balance  and  Inertia  302 
Surface  Inertial  Loads  305 

1 g Inertia  Loads  305 
Wingloads  306 
Empennage  Loads  307 

III  PROGRAM  DESCRIPTION  308 

General  Discussion  308 
Logic  Flow  308 
General  Maps  308 

Common  308 
Labeled  Common  309 
Mass  Storage  Files  309 


5 


Section  Page 

Subroutine  Descriptions  429 

Program  DATAIN  429 

Subroutine  SPDALT  431 

Subroutine  TDMPRE  447 

Subroutine  DSGNPR  449 

Subroutine  FUSGEO  453 

Subroutine  WHVGEO  455 

Subroutine  DUCGEO  461 

Subroutine  NACGEO  464 

Subroutine  NOSGEO  466 

Subroutine  QUIKIE  468 

Subroutine  WEIDST  478 

Subroutine  PRTOWE  479 

Subroutine  WNGDST  484 

Subroutine  FUSDST  490 

Subroutine  DSTTRI  492 

Subroutine  CONDST  494 

Subroutine  DSTNOR  501 

Subroutine  DSITRP  503 

Subroutine  FIOTAL  505 

Subroutine  AVDATA  507 

Subroutine  AVDWNG  517 

Subroutine  AVEAOC  520 

Subroutine  AVDINR  522 

Subroutine  DBLCNT  526 

Subroutine  DWHVQQ  529 

Subroutine  DCCNTL  531 

Subroutine  DFATMG  532 

Subroutine  DMAXLD  537 

Subroutine  DLNDGR  540 

IV  REFERENCES  547 

APPENDIX  A - DATA  MANAGEMENT  MODULE  FLOW  CHARTS  AND  FORTRAN  LISTS  559 

Flow  Chart  Usage  560 

Table  of  Contents  for  Autoflow  Chart  Sets  564 


6 


. 


Section 


Page 


Program  Flow  Charts  5gg 

Program  DATAIN  586 
Subroutine  AVDATA  590 
Subroutine  AVDAOC  595 
Subroutine  AVDINR  598 
Subroutine  AVDWNG  603 
Subroutine  CONDST  606 
Subroutine  DBLCNT  619 
Subroutine  DCCNTL  622 
Subroutine  DFATMG  627 
Subroutine  DLNDGR  634 
Subroutine  DMAXLD  637 
Subroutine  DSGNPR  648 
Subroutine  DSTNOR  655 
Subroutine  DSTTRI  659 
Subroutine  DSTTRP  662 
Subroutine  DUCGEQ  667 
Subroutine  DWHVQQ  673 
Subroutine  FTOTAL  676 
Subroutine  FUSDST  680 
Subroutine  FUSGEO  683 
Subroutine  NACGEO  689 
Subroutine  NOSGEO  695 
Subroutine  PRTOWE  698 
Subroutine  QUIKIE  701 
Subroutine  SPDALT  711 
Subroutine  TEMPRE  718 
Subroutine  WEIDST  724 
Subroutine  WHVGBO  730 
Subroutine  IVNGDST  743 

FORTRAN  Listing  753 

Program  DATAIN  753 
Sub  rou  1 ine  AVDATA  755 
Subroutine  AVDAOC  758 
Subroutine  AVDINR  760 
Subroutine  AVDWNG  763 
Subroutine  CONDST  764 
Subroutine  DBLCNT  770 
Subroutine  DCCNTL  772 
Subroutine  DFATMG  775 


7 


Section 


Page 


FORTRAN  Listing  (Cont) 

Subroutine  DLNDGR  779 
Subroutine  EMAXLD  7g0 
Subroutine  DSGNPR  7gg 
Subroutine  DSTNOR  7g9 
Subroutine  DSTTRI  799 
Subroutine  DSTTRP  791 
Subroutine  DUCGEO  792 
Subroutine  DWHVQQ  794 
Subroutine  FTOTAL  795 
Subroutine  FUSDST  796 
Subroutine  FUSGEO  797 
Subroutine  NACGEP  gOO 
Subroutine  NOSGEO  g02 
Subroutine  PRTOWE  gQ3 
Subroutine  QUIKIE  gOs 
Subroutine  SPDALT  gH 
Subroutine  TEMPRE  gl3 
Subroutine  WEIDST  gl4 
Subroutine  WHVGEO  gl7 
Subroutine  WNGDST  g23 


8 


LIST  OF  ILLUSTRATIONS 


Figure  Title  Page 

Part  1 - Program  Integration 

1 Main  overlay  - SWEEP  overlay  control  program 19 

2 SWEEP  overlay  structure 20 

3 SWEEP  program  sample  input  data  deck  arrangement 36 

4 SWEEP  permanent  data  bank  data  deck  setup  and  mass 

storage  file  initialization 37 

5 Relative  read  data  card  format 49 

6 Sample  output  of  fuselage  weight  summary 83 

7 Sample  output  of  group  weight  statement 86 

8 Sample  output  of  initial  weight  empty  balance  data  ....  89 

9 Sample  output  of  dimensional  and  structural  data 90 

10  SWEEP  control  program  logic  flow  diagram 93 

11  Sample  output  of  initial  weight  empty  balance  data  ....  183 

12  Sample  output  of  initial  weight  and  balance  summary.  . . . 184 

13  Sample  output  of  final  weight  empty  balance  data 185 

14  Sample  output  of  group  weight  statement 186 

15  Sample  output  of  dimensional  and  structural  data 189 

Part  2 - Data  Management  Module 

16  Speed- altitude  profile  points.  240 

17  Throat  static  pressure  ratio  246 

18  Hammershock  pressure  ratio 247 

19  Hammershock  attenuation  at  throat 249 

20  Programmed  shapes  and  correction  factors 252 

21  Variable  sweep  wing  geometry  control  point  locations  . . . 266 

22  Location  of  vertical  tail  load  reference  root  as  a 

function  of  fuselage  geometry  and  horizontal  tail 

location 271 

23  Wing  distribution  cuts  and  segments 290 

24  Data  management  module  subroutine  flow  diagram 310 

25  Flow  of  data  from  data  management  module  to  other 

program  modules 312 

26  Sample  output  of  complete  common  region  variables 432 

27  Sample  output  of  BC  array  variables 444 

28  Sample  output  of  atmospheric  properties  and  speed -altitude 

profile  data  448 

29  Sample  output  of  inlet  design  pressure  data 452 

30  Sample  output  of  initial  estimated  structure  weight  and 

balance 470 

31  Sample  output  of  S-array  variables  from  subroutine 

QUIKIE 477 


9 


Figure  Title  Page 

32  Sample  output  oc  operational  weight  empty  and  first-level 

weight  distribution 480 

33  Sample  output  of  expendable  useful  load  tables 481 

34  Sample  output  of  S-array  variables  from  subroutines 

AVDATA,  AVDWNG,  AVDAOC,  and  AVDINR 518 

35  Sample  output  of  total  vehicle  and  individual  fuselage - 

mounted  component  weight,  balance,  and  inertia 527 

36  Sample  output  of  WD  array  variables 533 

37  Sample  output  of  wing  1 g inertia  loads  and  net  taxi 

loads 541 

38  Sample  output  of  horizontal  tail  1 g inertia  loads  ....  543 

39  Sample  output  of  vertical  tail  1 g inertia  loads 544 


LIST  OF  TABLES 


Table  Title  Page 

Part  1 - Program  Integration 

1 Module  Designation  and  Grouping 18 

2 Descriptive  List  of  SWEEP  Routines 25 

3 Case  Control  Card  1 - Print  Indicators 39 

4 Case  Control  Card  2 - Indicators 45 

5 Usage  Matrix  of  Input  Data  Decks 50 

6 Logic  and  Data  Requirements  for  Execution  of  SWEEP 

Modules 53 

7 SWEEP  Program  Mass  Storage  File  Records 55 

8 IFL  Array  Program  Controls  (IFLOW  Block) 70 

9 XMISC  Array  Variables  (MISC  Block) 72 

10  Mass  Storage  File  Record  Organization  in  Input  Data 

Processing  Module 122 

11  Input  Design  Data  Deck  Identification 124 

12  GDSAVE  Temporary  Save  Array  Locations 125 

13  Variables  in  "GENERAL"  Data  File  Records  Used  in  Read 

Calculations  134 

14  XMISC  (MISC  Block)  Variables  Defined  in  Input  Data 

Processing  Module 136 

15  DVWT  Weight  Data  Array  Variables  in  Output  Module 191 

16  S-Array  Variables  In  Output  Module 195 

17  FDAT  Array  Variables  (FDATT  Block) 198 

Part  2 - Data  Management  Module 

18  Data  Management  Module  Subroutine  List  by  Functional 

Groupings 235 

19  Usage  Matrix  of  Speed-Altitude  Profile  Points 241 

20  Detail  Weight  Items 273 

21  Relative  Distribution  of  Operational  Weight  Empty  Items.  . 286 

22  Surface  Controls  Distribution 288 

23  Distribution  of  Fuselage  Operational  Weight  Empty 

Contents 300 

24  Common  Arrangement 313 

25  Common  Region  Variable  List 315 

26  BC  Array  Variables 345 

27  D-Array  Variables 354 

28  DATD  Duct  Input  Data  Array  Variables 355 

29  DATM  Array  Variables 356 

30  DATN  Nacelle  Input  Data  Array  Variables 358 

31  DATR  Two-Dimensional  Ramp  Input  Data  Array  Variables  . . . 359 


11 


Table  Title  Page 

32  DATS  Engine  Sect*  an  and  Air  Induction  System  Input  Data 

Array  Variables 360 

33  DSP  Variable-Data  Arrays 362 

34  DV  Array  Region  General  Map 363 

35  DVH  Horizontal  Tail  Calculated  Data  Array  Variables.  . . . 367 

36  DW  Vertical  Tail  Calculated  Data  Array  Variables 368 

37  DVW  Wing  Calculated  Data  Array  Variables 369 

38  DVWT  Weight  Data  Array  Variables 371 

39  EQU  Array  Variables 384 

40  GDB  Fuselage  Input  Data  Array  Variables 389 

41  GDD  Array  Variables 391 

42  GDH  Horizontal  Tail  Input  Data  Array  Variables 393 

43  GDI  Array  Variables 395 

44  GDV  Vertical  Tail  Input  Data  Array  Variables 397 

45  GDW  Wing  Input  Data  Array  Variables 399 

46  GDWT  Array  Variables 401 

47  ND  Array  Variables 410 

48  SPAL  Array  Variables 412 

49  TOT  Array  Variables 414 

50  WD  Array  Variables 415 

51  WLD  Array  Variables 419 

52  IP  Array  Variables  (IPRINT  Block) 424 

53  XMISC  Array  Variables  (MISC  Block) 425 

54  Mass  Storage  File  Records 428 

55  S-Array  Variables  in  Subroutine  WHVGEO 458 

56  S-Array  Variables  in  Subroutine  QUIKIE 472 

57  DVWT  Locations  for  Items  Printed  in  Operational  Weight 

Empty  Table 482 

58  ‘ Locations  for  Items  Printed  in  Expendable  Useful  Load 

Table.  483 

59  S-Array  Variables  in  Subroutine  WNGDST 488 

60  S-Array  Variables  in  Subroutines  AVDATA,  AVD1MJ,  AVDAOC, 

and  AVDINR 510 

61  FUSDWI  Array  Variables 524 


INTRODUCTION  TO  VOLUME  II 


The  structural  weight  estimation  program  (SWEEP)  has  been  developed  as  an 
analytical  aircraft  structural  weight  prediction  tool  suitable  for  use  in  the 
preliminary  design  phase  of  vehicle  synthesis.  The  functions  of  data  develop- 
ment and  assessment  have  been  integrated  into  various  program  modules  so  that 
criteria,  design  constraints,  and  environment  considerations  are  consistent. 

The  purpose  of  the  two  parts  of  this  volume  is  to  present  the  program  structure, 
data  processing  methods,  and  interfaces  between  the  different  program  modules. 

• Part  1 discusses  the  SWEEP  program  arrangement  and  structure,  SWEEP 
control  program,  input  data  processing  module,  and  the  final  output 
module. 

* Part  2 discusses  the  data  management  module,  which  organizes  geometry, 
inertia,  and  design  criteria  for  use  by  the  data  development  and  weight 
analysis  modules.  The  appendix  contains  program  flow  charts  and  FORTRAN 
lists  for  the  data  management  module. 


PART  I 

PROGRAM  INTEGRATION 
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Section  I 


INTRODUCTION 


The  analytical  structural  weight  prediction  procedure  in  SWEEP  is  an 
integration  of  methods  formulated  to  describe  design  criteria  and  constraints 
of  aircraft  components,  synthesize  structure  to  these  requirements,  and 
develop  mass  properties  data.  Various  procedure,  engineering  methods,  and 
coinputer  programming  techniques  used  in  SWEEP  provide  comprehensive  structural 
weight  data  in  a single  computer  run. 

The  program  is  structured  in  a modular  form  which  provides  the  user  with 
multiple  modes  of  operation.  It  is  designed  to  operate  as  a fully  integrated 
system  such  that  compatible  design  constraints  are  satisfied  by  each  of  the 
structural  components.  SWEEP  can  also  be  used  in  stand-alone  modes  to  evalu- 
ate individual  components  or  develop  design  criteria.  A stacked  case  capa- 
bility is  also  provided  which  permits  variation  of  any  single  design  parameter 
without  repeating  other  data. 

SWEEP  consists  of  modules  which  perform  control  and/or  computational 
functions  required  for: 

1.  Master  control 

2.  Input/output  data  processing 

3.  Vehicle  performance  data  analysis 

4.  Vehicle  geometry  and  initial  weight  distribution  analysis 

5.  Basic  flight  design  loads  and  fatigue  spectrum  analysis 

6.  Fatigue  and  flutter  requirement  analysis 

7.  Material  property  descriptions  and  evaluation 

8.  Wing  and  empennage  structural  synthesis  and  weight  analysis 

9.  Fuselage  structural  synthesis  and  weight  analysis 

10.  Landing  gear  structural  synthesis  and  weight  analysis 

11.  Air  induction  system  (nacelles,  pylons,  engine  section,  ducts, 
ramps,  spikes)  structural  synthesis  and  weight  analysis 
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Geometry  definitions  are  based  on  mathematical  approximations  of  vehicle 
physical  features  and  structural  arrangements.  These  definitions  provide  for 
weight  sensitivity  to  configuration  geometry  and  to  geometric  variations.  The 
structural  synthesis/weight  analysis  modules  are  designed  to  analytically 
evaluate  design  requirements  and  criteria  and  to  synthesize  structures  for 
specified  materials  and  structural  concepts.  Structural  elements  are  analyzed 
to  satisfy  strength,  stiffness,  life,  local  stability,  and  general  stability 
requirements.  Hie  synthesis  can  be  controlled  to  produce  material  sizing 
reflecting  unconstrained  "optimum"  structural  arrangements  or  to  evaluate 
material  requirements  for  design  constraints  resulting  from  compromises  due  to 
cost,  producibility,  maintainability,  or  unique  local  considerations.  Some 
of  these  design  constraints  are: 

1.  Specified  frame,  stringer,  rib,  or  spar  spacings 

2.  Longeron  locations 

3.  Frame  or  stringer  geometry  limits 

4.  Material  minimum  gages  or  fabrication  minimums 

5.  Cutout  sizes  and  locations 

6.  Bulkhead  locations 

Program  logic  is  provided  so  that  options  are  available  to  (1)  control 
the  scope  of  the  analysis  and  the  types  of  design  information  to  be  printed, 
and  (2)  provide  for  bypassing  certain  design  data  computations  by  inputing 
the  pertinent  information.  The  latter  approach  would  be  employed  to  substi- 
tute advanced  engineering  data  which  became  available  during  the  design  cycle. 
Examples  of  this  type  of  data  are  local  description  of  geometry,  gross  design 
or  net  loads,  and  flutter  stiffness  requirements . 
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Section  II 


PROGRAM  DESCRIPTION 


PROGRAM  STRUCTURE 


SWEEP  is  an  integrated  program  written  in  FORTRAN  IV  for  the  CDC  6600 
computer  system.  It  is  programmed  in  modular  form  using  one  level  of  overlay. 
The  main  overlay  consists  of  the  SWEEP  control  program,  0LAY00,  which  is  iden- 
tified as  Overlay  (0,0).  Specific  control,  data  manipulation,  and  computation 
functions  are  performed  in  subprograms  identified  as  overlays  (n,0),  where  n 
is  the  unique  integer  assigned  to  each  primary  overlay. 

The  basic  program  is  structured  to  operate  within  a total  of  50,000  octal 
(20,480  decimal)  core  locations.  The  appended  version,  SWEEP  IV,  which 
incorporates  the  additional  capability  of  analyzing  advanced  composite  wing 
and  empennage  structures,  operates  within  a total  of  100,000  octal  core 
locations. 

In  order  to  operate  within  the  foregoing  CDC  computer  core  size  restric- 
tion, certain  analysis  functions  are  performed  by  groupings  of  (n,0)  overlays. 
The  designation  "module"  is  assigned  to  unique  function  overlays  and  to 
groupings  of  functional  overlays.  Table  1 shows  the  18  primary  overlays  which 
constitute  the  10  program  modules.  Overlay  (18,0)  in  this  table  is  the 
advanced  composite  structure  link.  This  is  the  only  link  structured  to  the 
100,000  octal  core  size  restriction. 

Program  computation  flow  through  the  input  data  processing,  data  develop- 
ment, weight  analysis,  and  output  modules  is  shown  in  Figure  1.  Sequential 
flow  diagram  through  the  17  primary  overlays  ard  all  of  the  data  processing 
and  computational  routines  within  each  overlay  are  shown  in  Figure  2. 

Table  2 is  a descriptive  listing  of  all  SWEEP  routines. 


DATA  PROCESSING 


Blank  common,  labeled  common,  and  mass  storage  files  are  used  for  the 
placement  and  retrieval  of  data.  These  media  are  readily  made  accessible  to 
any  unit  of  the  program.  Data  sets  are  assigned  to  specific  regions  in  blank 
common  for  each  module,  and  are  maintained  in  multioverlay  modules  by  the  use 
of  the  BUFFER  IN/BUFFER  OUT  statements. 
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TABLE  1.  MODULE  DESIGNATION  AND  GROUPING 


Module  Name 

Module  Type 

Overlay 

Control  Routine  Name 

Input  data  processing 

Input  processing 

(01,0) 

READ 

Data  management 

Data  development 

(02,0) 

DATAIN 

Flutter  and  temperature 

Data  development 

(03,0) 

0LAY3 

Airloads 

Data  development 

(04,0) 

BLCNTL 

Fatigue 

Data  development 

(05,0) 

FATGUE 

Landing  Gear 

Weight  analysis 

(06,0) 

LANDGR 

Air  induction  system 

Weight  analysis 

(07,0) 

AISMN 

Wing  and  empennage 

Weight  analysis 

0LAY8 

0LAY9 

(10,0) 

(14,0) 

0LAY14 

(15,0) 

0LAY15 

(16,0) 

0LAY16 

(17,0) 

0LAY17 

(18,0) 

0LAY18 

Fuselage 

Weight  analysis 

Final  output 

Output 

(13,0) 

OUTPUT 

Problem  analysis  controls  and  certain  design  data  items  are  stored  in 
labeled  common  blocks.  These  blocks  are  in  the  main  overlay  and  thus  reside 
in  core  at  all  times  and  are  universally  accessible. 

Mass  storage  file  records  are  used  to  transmit  design  information  between 
the  input  data  processing  module,  design  data  development  modules,  weight 
analysis  modules,  and  the  output  module.  These  records  are  also  used  within 
modules  for  temporary  storage  of  data  sets.  Use  of  these  files  provides  a 
means  of  transmitting  the  large  amount  of  data  required  by  this  program  within 
the  restriction  an  core  size. 
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Final  output  module 


Figure  1.  Main  overlay  - SI  VEEP  overlay  control  program. 
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Figure  2.  SWEEP  overlay  structure. 
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Figure  2.  SWEEP  overlay  structure  (cont). 
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Figure  2.  SWEEP  overlay  structure  (cant). 
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Figure  2.  SWEEP  overlay  structure  (cont) 
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Figure  2.  SWEEP  overlay  structure  (concl) 


24 


I 


i 


< • • • • 


1 

• 

k a 
< o 
o uj 

o o o 
o o o 

XXX 

• 

< 

_ j k 

> t> 
< 

J)  > A 

1 

o < 
x a 

i /> 

UJ  — 

0X0 
< 3 < 

• 

k 

z # < 

z s> 

•»  UJ 

o o 

J OC  _l 

1 

O < M 
Ut-h 

K X 
3 K 

QC  O QC 

— IL  *i 

• 

< QC 

1QUI  • 

O Z 

a >- 

< < 
O 1 

uj 

O > Z < 

CO  A 

X u 

1 

_i 

-J  < - K 

3 

O UJ 

3 

u.  < 

J?  o 

U.  O 3 

• 

O 

UJ  o o 

K 

Z O 

i 

z z > 
»•-•<< 

X 

o /> 

• < *- 
a k 

z * 

o 

Jj  •— 

_J  3 • UJ 

U.  k 

z 

UJ  • < 

QC  K U UI 

z 

3 O O Z 

o uj 

3 -1 

t_i  i 

M 

QZU- 

U K 

A • QC  3 

3 

7)  x 

O CD  k 

z 

< K o o 

s • s' 

A < 

X 3 * 3 

o o 

■QUO 

os  < 

UJ  UJ 

71  - O 

z U 

>•  UJ  X 

a,  i a: 

u a; 

h-  x a 

< 

< • 

E3  O 

O k 

z oc  o cq 

• 

QC  • U QC 

W • o 

oc  A r- 

UJ  o - 3 

*-  A 

QC  • K < 

S ac 

CL 

X U.  UJ  /> 

X 3 

< X UJ  UI 

w i a 

K UJ 

UJ  3 

a u. 

0*0 

LU 

< 3 a 

a x 

M 

U UI  J) 

O z -J 

h a < 

< • UJ  o 

UJ  o 

O JKO 

_ ° ° 

<Zh 

ZJl  JU. 

3 UJ 

z z 

g ZS 

O « 

< k u 

>< 

Z 71  UI  *- 

x z ~ -o 

— 

« JXO 

3 Q-  z 

♦-  ac  ac 

UJ  I < 

/)  u. 

hOZ 

- o 

3 0 0 

< z uj  -• 

K 

< < x< 

W O'  u 

a u.  a. 

*-  o > k 

z u. 

K K * _J 

e u 

z 

< a x 

ui  a 

< A 

E 71  > 

*-•0  3 

O X J UJ 

*— 

O O O QC 

< < 

o < z 

z z 

Z-  O 

K Q _l 

ac  uj  uj 

QC  VJ  K •— 

o o 

uj  < 1-  U 

K £JC 

Onto: 

o o 

u — 

-J  < 

y i iu 

u. 

U.  X K UJ 

K 

U O QC  < 

lS  > 

UJ  UJ 

Ul  K 

O 3 

« Z • K 

s • o 

X > > 

x x a < 

Z CO 

X ***  k < 

< — — 

< *-  o -J 

< — 

UJ  3 3 O 

i a 

a *- 1— 

X O -J  3 

QC 

> 

<-•  .a 

o < < 

o ui  u 

O K 

UJ  UI  UI 

O -1  -J 

O O > 3 

Z 75 

K > > > 

a i s 

QC  UJ  UJ 

KQ  UJ  < 

— i •— < 

3 < < < 

a ac  ac 

a.  < o u 

X o 

Q .AAA 

> 

< O 

H H H 

(M  <M  INJ 

(VI  IMN  N Mrg  N 

-1  3 
O 

0 3 3 

3 3 3 

3 0 0 3 3 0 3 

UJ 

X o 

k 

Z U < 

ac  o k k jos 

< 3 

o o 

- Oh 

Z Z 7)  Z »-  X o 

Z > 

O QC  QC 

< < < 

3 O U ZH  O 

< 

< U U 

t-  o o 

O O Z _l  u < z 

X -J 

UI  UI  UI 

< > > 

> > OCDUU  J 

u o 

oc  a a 

O < < 

<<00000 

UI 

o 

A 

A 

o 

• • H* 

o 

< 

OX  *3 

UJ 

o 

O UI  o 

A 

-J 

• 

XI-  • o fQ 

• 

Ul 

A • A X 

z 

-J 

O -1 

> >-  A Z QC 

>• 

3 

• 3 < 

X A Z O • O 

7) 

u. 

UJ  K u 

3 o •-•  a u 

UJ 

_J  — 7)  — 

• ~K  X 

o 

A 

j—  H-  ►— 

QC  U »-  < UI  A 

K 

3 

U J Z QC 

03  •<►•  K K 

o < < Ul 

U O O U A 1 Z 

• 

QC  Z>  • 

?;  Z O • uj 

X 

o 

a jo  a 

lQ  — o uk 

o 

z 

< a ok 

1-  U O H 3 Z 

u- i 

UJ 

O — X z z 

3 QC  < K JO 

UJ 

a. 

uj  k O < ui 

O *■*  Q.  • U O 

3 

X 

• 

UJ  Z O K 

< A • K 

UJ 

7) 

a ui  _i  z 

t-  •-  3 QC  a 

-J 

Ul 

A K o < O 

< QC  Z 3 O Z 

< 

o 

►— 

O K K U 

O O u u < 

QC 

z 

< 

• a z 

• U ~ U Z 

3 

• • 

< 

X 

K o V o o 

X U Z •“•  < o 

K 

>-  z 

M 

Q.  Ul  K M z 

o IQ  < •-•  O U < 

o 

ac  o 

>- 

K 

c.  — -•  < 

x qck  o a < o 

3 

K — 

K 

A 

O'  XX 

• oo  a o-i 

QC 

UI  K 

a 

UJ 

QC  Ul  O O 

OK  u 

►- 

x o 

X 

QC  O I Z 

z o v u o _i  -i 

7) 

◦ UJ 

Ul 

• 

Olb  • — 

UI  < CD  O -*3 

UJ  • 7) 

o 

U.  K * 3 

CO  u z < u 

UJ 

o >- 

• 

Ul  3 O 

* K Z O K UJ 

o 

QC  UJ 

I 

o 

• QC  Z QC 

UI  • X O M • 1 A 

< 

_J  K 7) 

o 

A 3 • ~ O 

3 OO^i-y-  13 

-1 

jujo 

M 

o 

71  7)  QC  * u. 

a A •-  U 3 QC 

UJ 

UJ  x z 

Ul 

z 

Ul  7)  UJ 

QCUIUI3COKOUJ 

7) 

X o 

3 

< 

QC  UJ  Q.  U Z 

OQC3CO  — UIZO 

3 

A UI  U 

a ac  o o o 

*-  a « x x < < 

u 

o o 

-J 

H 

X —> 

• U QC  K o -j 

-J 

< 

X 

O U.  >-  K 

QC  O Z K J)  UI  • LU 

u. 

< UI  >- 

z 

o 

Z O o QC  3 

< Z — 7)  — O K J) 

o 

Z -1  QC 

o 

< Z K CO 

UJ  < O *-•  Q -13 

QC  -1  K 

Ul 

< • Ul  — • 

x a o k < u 

z 

UJ  Ul  UJ 

1— 

3 

• K x QC 

• JO  1 

o 

K u X 

< 

a ui  7)  o — 

a ui  oc  < 3 a uj 

x < o 

QC 

A 

x QC  — UJ  A 

• Xk<QOuIk 

K 

Ul  Z UJ 

Ul 

A 

Ul  3 O O *— 

hllJO  J«  UJ  3 

3 

o 

a 

< 

k k a 

si-  o 3 oaaco 

CO 

a.  a 

o 

a 

< -i  a. 

UI  •-*  O 'J  C A ** 

»-< 

O O uj 

QC  < o*- 

Z a QC  Z UJ  -1  QC 

QC 

-1  -1  z 

K 

K 

a uj  — j i 

— 3K  < Q.  UJ  UJK 

K 

Ul  UJ  ^ 

z 

A 

3 a K Ul  o 

K a *-■<>>  A 

A 

> > u 

X 

»-  X **  > 

oui—acacui<  — 

Ul  Ul  UJ 

QC 

M 

Ul  UJ  Z Ul  UJ 

hOQKKQJIO 

o 

o o o 

a 

U- 

7)  K-  — o 3 

CsIJMfMfMfMtVJfMfM 

<VJ 

INJ  <M  «M 

INJ 

INI 

INI  INJ  INJ  INJ  INJ 

33333330 

3 

3 3 0 

3 

o 

0 0 3 3 3 

oQcoc*-*aooj 

K 

O o o 

Ul 

Ul 

k ul  k Ok 

-jaOQCQCUiO< 

7) 

UI  Ul  UJ 

3 

-I  QC  A Ul  A 

X Z Z K K o > u 

o 

o o o 

o 

X 

< a a o o 

<OKKKOXO 

7) 

7)  U A 

K 

O X — > o 

XbQiQJ)7)33K 

3 

3 < O 

QC 

3 

a uj  ui  x z 

ooooooou 

u 

U.  Z -T 

a. 

o 

A >-  3 3 3 

25 


• 

A 

a. 

UJ 

ac 

Ul 

Z to 

o 

A A 

o 

_l 

i 

UJ  H- 

3 

3 3 

. 

K 

A 

3 

K u 

K 

-J  -I 

K 

u 

w 

3 

3 

. 

• UJ 

M 

3 3 

-J 

< 

X 

Ul  < 

O 

u u 

*— 

O O 

< 

u. 

< 

u o 

Z 

i 

OIL  UJ 

O O 

-1 

H- 

< J 

-J  UJ  u 

< 

z z 

O QC 

< 

U X 

> 

• 

< 

. 

QC  O 

►— 

o 

X — 

lO  X 

* • u 

O 

a QC  QC 

K U. 

H- 

z 

Ui  3 < 

Z X 

i 

• 1/)  X 

z 

z < < 

z 

QC 

< 

-J  LO 

o 

UJ 

Z UJ  3 

< 

UJ  Ul  UJ 

o • 

UJ 

3 Z 

— QC 

• 

-J 

lO  X J) 

K Z Z 

u a. 

z 

K 

a o o 

K O 

3 

uj  a 

z 

J)  iO 

z 

M 

./> 

V 

o zac 

3 U 

i 

o 

x z z 

u 

-J 

a uj 

Ul  3 

-1 

z — u 

X 

o 

0.0  u 

< 

< o • 

Z K 

o 

> o 

L- 

— 7) 

s 

• 

z 

• u < 

z 

u z o 

< » 

z 

QC 

z 

Ul  u • 

ac  uj 

p 

U UJ 

o < 

UJ 

< 

3 • 

< 

o — ac 

K > 

u 

i 

UJ 

o x 

< 

-1  QC 

U QC 

U QC 

u 

< -JO 

A < 

x 

-jo  a 

A O 

— 3 

« 

Ul 

3 L- 

— J) 

C/) 

• 

3 

u o 

a: 

o j)  u 

O A 

A 

< > 

< 

LU  £ 1 

3 

rjj 

►** 

* LU  U. 

o 

z uj 

O .0 

• 

3 

A 3 Z 

» 

s 

i 

< 

zoo 

u. 

< QC  Z 

_l  Ul 

a 

U LU 

u 

3 < • 

3 *0 

hH 

Of 

U J3  2 

K O 

QC 

u 

o z 

o 

U UJ  X 

< 3 

c 

. 

UJ 

< K h-  LU  X LU 

z 

Z -0  - 

0. 

< 

1 

o< 

K 

a or 

IU-H  UJO  O 

U K 

» » 

o 

J>  z 

A 

XXX 

-J  O 

cE. 

i 

Z UJ 

LU  l—  Ul  >* 

3 

M 

< o u 

Ul  > 

z 

K 

Ul 

O OvO 

X -J 

UJ  u. 

x x j z <t- 

X — 1 LU 

-J  K 

< 

Z QC 

> 

u u 

►— 

Ul 

CL, 

• 

t-  A 

O Q£  < < -J 

< 

Ul  QC 

3 — 

- o 

QC 

LU 

< K 

-1 

H 

Z 

IL  O O' 

H* 

a 

» - x 

O 

OIL 

3 

< Ul  LO 

UJ 

3 

i 

o < 

UIL<>- 

-1  UJ 

u ► o 

o z 

3 

Q. 

U 

K Q.  — 

K z 

3 

55 

z c 

• o o.  x < h. 

z u 

Z uj 

< 

X 

< OX 

— 

O 

z 

< K 

z • < 

3 Z 

o 

O 

Z QC 

z 

3 JZ 

Z 3 

z 

ft 

o 

UJ 

lOXZZOK 

U.  O • 

V) 

-1 

UJ  K 

LU 

ul  < 

3 Z 

o 

»— # 

X K OUJJ)OUZ< 

— 1/) 

o </> 

QC 

Ul  U 

Ul 

A > a 

< 

Ul 

& 

H- 

UJ  < 3 

X Ul  -*  K 3 

• 

A Ul 

< z 

1—4 

S UJ 

X 

3 Zio 

Ul 

3 

0. 

K Ul  K 

a x — k :• 

uj  a. 

UJ  J)  QC 

O QC 

< 

h-  Q. 

h- 

< ul 

o • 

O 

l—l 

M 

K X — 

a u 3 cd  a: 

z uj  o:  lu  a 

-J  3 

Ul  LO 

Ul 

O • 

< K 

*— 

►4 

x 

3 - 

Vj  Z _J 

3 UJ  O'  3 x z 

QC  k 

-1 

X 

X 

-1  3 Z 

z u 

h- 

m 

u 

— J X -J 

—•  U 3 Ll  U.  K 

H- 

3 - a o 

— Ul 

< 

K 

< z 

z < 

< 

> 

U) 

u.  uj  < z - u.  o< 

K < X U 

< QC 

— 

z z 

z 

U O UJ 

UJ  u. 

u 

UJ 

> 

< X O 

X 

z<  oc  o 

O 

O Ul 

o 

—•-IQ. 

0. 

e 

o 

X < K 

Z < -0  UJ  UJ  UJ 

** 

QC  Ul  U QC 

QC  * 

►— 

- z 

»— « 

u z 

z o 

X 

Cl, 

o j <>  z<  k x a 

^ uj  a O 

O uj 

K O 

f- 

— Z Ul 

Ul  z 

O 

3 

1 

u. 

o > ozj)az  • u. 

U QC 

K 

< z 

< 

u o 

— « 

u 

□ 

>-  UJ 

o x -ik  uj 

Z UJ 

UJ 

z 

-1 

-J 

Ul  — 3 

3 >J 

CO 

• 

z a a 

• 3 0<- 

-JUI  > -J 

Z X 

UJ 

oo 

o 

a a z 

z — 

z 

w 

< < 3 

a z j a a 

OK  O 

< a 

z 

Q.  Z 

a 

LO  UJ  < 

< -J 

< 

Q 

1 

X 3 lO 

ZOU.KIU  JK 

-J  • QC 

QC  LO 

o 

QC  — 

QC 

3 

< 

X 

o z a 

o — uj  a < »- 

z < a k 

o o 

a. 

Ul  O 

UJ 

UJ  O 

o z 

o 

• 

• 

03  UJ  U J)  Z H 

z — k x z 

o z 

z 

K Z 

►- 

> K Z 

Z X 

o 

CM 

X O X 

Z UJ  3 ZUIOOXOUJO 

QC  K 

o 

Z Ul 

z 

< Ul  —• 

— o 

X 

1 

a co  o. 

wOl/)Nh 

JUiflt-J-U 

a < 

u 

- X 

t—t 

flzx 

X z 

X 

s 


> 

< 


33303030330330 


000000003  0 0 


in 

o 


LU 

z 

< 


* 

u 

LU 

O 


O X K X k 

(O  Z X < J LU  Z < O 

► J>  u x < ►-  < a — zo 

<JIUZ3  JUZZ^3>> 
-I  CO  K — i/)O>XUJUJL0K  zz 
OZ  O-OO'O'-OKL— l— ►— l—  X 3 


_J  IM  NKI/I  f—  LU 

KlQlOXOZUIOZZUI  3 
ZOO  — ZO  Z JD<  Z O 
U£JOHOJ)X<H>  K 
_J  K Z 0<  U 3 < Q.  LO  Z < 

o<couii.u.nr^o>  u 


26 


ACURVE  05  CYCLIC  STRESS-STRAIN  CURVE  CALCULATION 

ALIFE  05  life  calculation  by  strain-cycling  method 

BCURVE  05  STRAIN  VS  CYCLES-TO-FAILURL  CURVE  CALCULATION 

FATIsiU  05  INITALUE*  CONTROL  ITERATION*  PRINT  FINAL  RESULTS. 

FTGCTL  05  GENERAL *SET  UP  STRESS  LEVELS  FROM  BEND.MOM.OR  PRESSURE 


1 

3 

a 

_l 

X 

• 

O 

3 

Q 

ui  a 

1 

C 

3 

XT  3 A X O 

• 

a:  0 0 z z 

X 

0 < — O < 

1 

< 

>-03  — 

3 

a 331-3 

z 

O 

3 <3 

0 

O'a'233 

— 

O 

<<03 

— 

Z 

3 3 3 a.  < 

a 

M 

0 0 0 * a: 

M 

O 

hJ  < 

X 

z 

a 0 0 — a 

<3 

< 

0 z z z 

./> 

3 

3 — — — 0 

3 

000  a 

O 

X 

0 z z — < 

O 

0 < < z c 

U X 3 3 — 3 

o 


X u. 

3 

* — J3 

a x 

>-  o 

A b- 

u 

z < 

O Z U 

— o 

>—  — • 

UH  /) 

r)  < -o 

o 3 LU 

z _i  x 

— < x 

> 

a:  uj  3 

— z 

< >-  < 

a 

x • 

O uj  x 
u x x 


3 

u 

3 

. 

• 

u 

* 

3 

— 

3 

X 

< > 

— 

3 

1-  3 

ll 

> 

z 

< a 

• O 

0 

0 a 

(-  X i/> 

X 

*-< 

< 

3 a z 

>- 

— 

>• 

3 0 

Z 

< 

< 

X 

< 

Z Q — 

*— * 

0 

< • 

-31- 

X 

z 

3 

X 0 

* 

3 < 

X 

0 

< 

CD  — 

UJ 

x a 0 

> 

— 3 

►- 

3/5  0 

0 

3 Z 

3 

3 - 

X 3 

z 

3 O 

A 

X 

• 

< 

3 — 

— 

X X 

3 

A b-  3 

3 — 

0 

0 0 

x a < 

A 

U < 

3 

X 0 

Z 

X 3 

• 

<00 

u_  0 

O 

< 0 — 

O 

Z 3 O 

►—  • 

*— • 

X 1- 

• 

< 

Z 1- 

Z A V 

/> 

A 

3 

a:  > 

•— « 

— 3 A 

3 

< X — 

X 

(/>  A O 

»— 1 *— t Ll. 
l/>  J) 

UJ  UJ  b~ 

X I z 


u UJ  UJ  H ll  X 

3 a vo  a 

a a — 3 
z < />  > < 

t O O 'ul  2 H 

O M J t*  3 < 

ll  >-  < U Q 

< a z 


u x — — 

a.  k s. 

3 X 
> < UJ  * 

x ►-  a -n 

3<Ot- 

U Q X Z 

a 3 


C/3  • 

X O IU  3 X 3 

< Z •-  1-  — 

0 1 

0!  — 3333 
O O X X 3 X 

• 

0 z x x x x 

r-j 

X 3 0 0 x 0 

a 

aicuui*u 

g 

H >- 

< 

vO  n£)  >0  vO  <0 

° 

000000 

3 

X 

X 

< 

OX  /3 

z 

O X < 1-  X 0 

Z O Ul  JI  m < 

< X 0 0 0 0 

3 

s 

3 CD  3 3 3 3 

z z z 

>-  v a 

-0  /) 

Q 

UJ  3 Z 
5:  UJ  < 

< z 

IT  < 3 
U.  0.  O 

x 


X X X Ul  < 

a u < r 
3 h-  a < 3 
a u a o 
a z 

V*  "3  U-  U“  h— 

o »-  o u z 

3 UJ  3 3 O 
CiflCQU 


3Z—>->- 

3 — O ^ ^ 3 

< X X X X < 

> 0 3 3 — 

3 3 o a a x 

X U O O Jj 

— 3 XX  — 

x ^3  3 x x < 

0/3  0 . X 

-303-4 
3 x z < < a 

* a — — o 

Ul  X X 3 

b-  h-  >1  3 3 3 

U — <r  1-  H-  > 

3 Z X < < 3 

a o u x x o 


A 3 

— X 
Z X o 
3 0 3 
0 — 0 
> u 

• * 3 

O 3 

Z 3 3 
3 3 3 
3 3 
U X < 
O A z 

/)  u x 

1-3  0 
X 3 3 
O 3 UJ 

— 3 > 
3 < 3 
3ZC 


^ r-  r-  f"  r-  r^~  r~-  r*~  t**"  r*-  r^-  ■■ — ■■ — r r^~  r- 

3 O 3 O 3 3 3 O O 3 3 0 3 3 3 3 3 3 3 3 3 


O 23  l-QflHIMrtSjJOKJ)  V 

ZaJlUrZ^  U30UX3C33XZ/3  UJ  X 
X O Z ll  X — S3Z33  — 33030X3V< 
/3  — OUUU3X2  — — Z</)0333>1<  — X 

— 3/)ooooxx<<o  — <uxv<xx  d 
<ooaooou.u.x:rxxzzxax/)/3'/) 


27 


TE^PR  U 7 TEwP/PRESbuRE  EVAL  PROGRAM  AT  GIVEN  GEOPOTENTIAL  ALT 


I 


In 

w 


cs 

a 


3 

i— i 

o 

z 

1 

UJ 

>» 

►- 

UJ 

-J 

3 

z 

3 

• 

3 

3 

< 

o 

3 

Z 

3 

O 

Z 

u 

3 

O 

1 

a 

4 

o 

< 

3 

m 

o 

*— 

X 

z 

O 

1— 

• 

X 

< 

►— 

3 

o 

X 

4 

a 

CL 

z 

UJ 

■* 

O 

** 

3 

1 

UJ  Z 

z 

3 

3 

o 

o 

Z 

H 

3 

z 

3 

3 O 

o 

-j 

a 

J- 

1— « 

< 

Z 

1- 

< 

3 

o 

4 

• 

4 — « 

< 

h- 

Ul 

k- 

►- 

z 

o 

z 

X 

< 

> 

z h- 

h- 

z 

3 

3 

-1 

Z 

4 

z 

u 

o z 

1— • 

Z 

t— 

3 

1 

z < 

< -1 

Ul 

O 

o 

•— i 

3 

Ul 

u o 

1- 

Z 

< 

uj  a: 

3 O 

z 

< 

z 

o 

Z -J 

0. 

a 

Z 

•-M 

-0 

3 

3 

• 

• 

a 3 

-J  Z 

UJ 

z 

►- 

h- 

Cl 

o < 

X 

3 

O 

3 — 

3 

a 

3 

1— 

X UJ 

4 t- 

O 

o 

< 

z 

— > 

UJ 

t- 

O 

Z < 

X 

4 

1 

1 

UJ  t- 

> z 

u 

3 

o 

a 

h-  Ul 

1 

Ul 

►- 

< 3 

>- 

3 

> 

1 z 

Ul  ◦ 

X 

u 

Ul 

< 

3 

J) 

(— 

< 

3 

X 

| 

3 

X 

• 

3 

o 

3 

3 

►- 

3 > 

z 

< 

X 

Z < 

3 

3 

3 

z 

D 

z 

z 

■X 

Q 

< 

-J  Z 

*-H 

< 

3 

o > 

*— i 

Z 

h» 

JO 

1 

— < 

z a 

u 

M 

k- 

z 

»- 

4 *- 

■* 

h- 

3 

►— 

— 3 

3 

*—• 

X 

1 

31  UJ 

o z 

3 

4 

o 

> UJ 

< 

< 

S) 

* 

3 

3 

►— 

• 

X 

x < 

z 

3 

a 

z 

UJ  X 

u 

3 

> 

3 

< z 

•— * 

u < 

u 

UJ 

Ul 

z 

z h- 

o 

o 

Ul 

3 O 

3 

U 

3 

3 

1 

o 

z 

u. 

u 

< 

o z 

u 

>-  ul 

> 

k— 

3 — 

3 

o 

* 

4 

-j 

X o 

3 

o 

M M 

o 

z 3 

>- 

Z 

z 

X 

< ►— 

0 

3 

M 

• 

>-  < 

X ~ 

z 

z 

> 

h-  z 

< 

Z 1- 

o 

o 

> 3 

3 

V 

4 

z 

H" 

< z 

O t- 

< 

z a 

z 

< a 

• 

UJ  X 

JOUJ 

Z 

M 

*— • 

3 -0 

4 

3 O 

M 

1 

-J  o 

u.  < 

z a 

3 

o 

X z 

z 

M 

X o 

3 

— M 

3 

3 

Q — 

z 

Z ~ 

Z <M 

►4 

< 

Ul 

_J  < z 

o o 

UJ  *—  o 

3 

M 

Z Z 

z 

z 

h- 

z 

3 h* 

< « 

H- 

h- 

X 

< J-  o 

UJ  u. 

> < UJ  »-  CO 

O J— 

-*• 

3 

a < 

o 

> u 

-J  -J 

< < 

4 

o 

> < o 

3 z 

o 

3l54 

3 

— J) 

3 

> 

3 

3 Q 

r- « 

a uj 

Q.  < 

»- 

3 C 

Ul 

3 3 3 

< 

-J 

z z 

U 

H»  — • 

»-« 

3 

i- 

3 

z 

k— 

3 

M 

< 

-J 

a 

Z J 

3 < Ul  3 »- 

3 3 

< 

4 < 4 

a 

►—  i 

J h- 

Q < 

> 

>-  > 

> 

o a 

z 

> ►— 

UJ  v> 

> 

'JO  N. 

X 

O 

Z 

> 

*— < 

3 3 

< — 

> 

z 

X 

z z 

» 

o ui 

J- 

3 

i—  h- 

y- 

X 

*-  3 

J- 

z 

Z 3 

H Z 

1 

Ul 

t — 

z 

J-  k- 

X 

h-  UJ 

3 

Z 3 

3 

Z X 

z 

/) 

u 

•—  o 

o - 

UJ 

o 

UJ  UJ 

u 3 

ul 

O UJ 

•-* 

1 

X 

3 O 

•-4 

ui 

u.  z 

h- 

Z X 

>. 

u 

X X u 

UJ  < 

3 z 

-J 

3 

3 

0 — 

t— 

U Z 

Q 

3 

3 

^ 4 

O h- 

o 

z 

O 3 

o 

3 U. 

3 

h- 

Z 

3 

•— i uj 

3 

3 

o 

X 

-1  »- 

a 

Ul 

< 

3 UJ 

Z 

z 

X 

* 

x < 

3 

3 < 

3 

■V 

O X t— 

O X 

< < 

h- 

Ul 

a 

_l 

3 3 

Z 

X 3 

o 

yj  x 

3 

3 

>» 

3 

5 

U U X 

1 

u.  o 

o a 

< 

o 

a 

o 

O 3 

u 

o 

h- 

*-  3 

3 

u 

3 

m 

HN 

N 

> 

> > 

►4 

CO 

X CD  Ul  I 

O 

I U 

3 X 

*— « 

• 

X 1 

3 -J 

_l 

» 

-j 

» . 

r— 

1 3 

X 

•z 

1 

< O 

z 

M 

3 

X 

< z 

3 

< UJ 

Nj  < 

_J 

I—. 

X 

< 

X X < 

UJ  Ul 

4 

o ui 

— > 

Z 

4 

Z 3 

■» 

1 

a o 

uj  or 

< o 

• 

z 

* » 

0 

3 h- 

z 

u 

3 

Ul  ui 

3 

3 3 

*— • 

Z 

z u 

3 3 

a.  .u 

H- 

u 

3 

UJ 

3 3 

_J 

O 4 

3 

z 

3 H- 

< 

>-* 

S 3 

3 

3 

3 

Z 

3 

• 

o z 

< z 

z 

z 

z 

z z 

< 

Z >- 

o 

<1 

Z -v 

< 

< 

O 

J—  4 

3 

« o 

Z UJ 

z 

— * 

*— * 

UJ 

kH  k-« 

> 

o o 

z 

3 O UJ  UJ 

Z 

3 UJ 

3 

z 

X 

3 

3 

1 

a •- 

H-  3 

< 

* 

3 

1 3 

Ul 

h-  Z 

a 

a j- 

3 

3 

l— 

1—  t— 

3 

a 

3 a 

U 

> 

4 

00  00 

CD  00 

00  00 

00 

co 

oo 

=0 

oo 

00  CO 

4 

4 4 

4 

4 

4 

4 

4 

4 

X> 

kH  *n 

in 

3 

O 3 

O 3 

3 3 

3 

3 

3 

3 

3 

0 3 

H 

* rH 

rH 

H 

rH 

H 

H 

— t rH 

rH 

o 

3 

X 

a 

X 

4 

m 

4 

00  3 

O 

3 

a 

U 

« 

>- 

u o 

rH 

^ -J 

1-4 

> 

M 

3 

rH 

C\J 

Z 

> X 

Z 3 

1-  X 

X 

X 

Z 

3 X 

Q 3 

> 

UJ 

k— 

3 

J— 

r— 

3 

> 

r- 

hO 

4 O 

3 -0 

Z 4 

o 

o 

O t- 

a 

* 3 

4 

3 Z •- 

* 

3 

< 

« 

3 

4 

3 O 

X 

3 00 

4 4 

U X 

VJ 

3 

3 

z 

< 

a y) 

3 

t-3  3 

3 

3 

3 

UJ 

3 

3 

Oh  O 

u 

3 4 

yj  u 

U Q 

3 

3 

3 a 

j) 

i-  > 

3 3 3 

3 

3 

►— 

1— 

? 

3 

3 3 U 

3 

Q 

28 


MISCIT  15  MISC  CONTENT  wE I GHT  I NTEGRA T ION 

MlSCNT  15  MISC  CONTENT  wE IGHT/DISTRIBUT ION  EVAL/CONTROL 

PRTM  15  DESIGN  DATA  PRINT  - MISC.  CONTENT  MASS  DATA 

TBFwIl  15  FUEL/ TORQUE -BOX  WEIGHT  INTEGRATION 

*CONT  15  CONTROL  FOR  WEIGHT  ESTIMATION  OF  CONTENTS 


7 

UJ 

Z 2 

• 

o 

_i 

Z < 

o 

a. 

o 

3 Z 

1 

o 

o 

o 

Z 

Z 

— 

7) 

o 

o 

• 

UJ 

a 

7) 

z 

— — 

V)  7) 

UJ 

7) 

o 

UJ 

o + 

— -J 

1 

o 

— 

2 

UJ 

> — 

7)  z O 

< 

Q 

UJ 

— 

o 

z - z 

UJ  O 2 

• 

z 

< 

7) 

7 ) 

< 

o a 7)  o 

X - - 

z 

O 

z 

~ 7)  ~ 

— 7)  SC 

1 

UJ 

-J 

< 

2 

z 

— > < — 

2 UJ  O 

0. 

- z z 

UJ 

7 

< co  a.  < 

-1 

> O U Z Z 

• 

z 

4 

< o o 

> 

0. 

o o o 

7)  o O 

UJ 

Q — X M 

-J 

■—  0 

z 

_l  O 2 J 2 

K 2 ^ 

o 

1 

1 

H- 

o 

J Z 

UJ 

< UJ  O < 

H- 

^ O O 1"  H 

2 

o 

a: 

o < < 

2 

z 

1 

> u u.  > 

2 

3 > — < < 

• 

z 

UJ 

z o — 

— 

— 7) 

o 

o 

uj  < uj 

OD«-33 

7) 

—• 

< -J  7) 

Z 

< 7) 

z z 

7 — 

7 

i a < _j  _j 

7) 

1 

* 

< 7) 

o 

UJ 

H- 

— O O 2 Z — 

UJ  N Nj<  < 

UJ 

7)  > — 

*J 

2 U -J  < 

X — 

< UJ  UJ  X 

7) 

o u — > > 

u 

— dj  4 — 

Z 4 O 

< o 2 — 2 — 


303M  hOKS:i5-<  3UXILUJO 

— « 2 2 — u.  < _i  — — t>  z t>  « z 

z-lt-  J 0 3 »<<1 


& 

• 

< 

Z O 7)  < — 

— 7)  U.  2 

300- 

>■  4 

_ 

o -> 

h- 

■ — w 

Ufc,  r—  — 

O < 4 

7) 

pi 

-1 

o z z — 

7)  a 

J o u — 

< > — — OOZ<I 

C O 

a 

5 

1 

2 

v7  — 

O -J  < 

2 UJ  UJ 

4 4 — 

_J  UJ 

2 

u < 

z v 

h— 

4 

E/5 

UJ 

7) 

U O -j  o u > < 

> o z z 

2 

UJ 

o 

< J1JUJI  J)j)3 

o 

z 

> 

a 7) 

2 O U.  O 2 — 

JJ  JO- 

UJ  — Z 2 Z 

X 2 O — — 

J 

o 

O 

Z UJ 

7)  - U 

X o < 

•-H 

> X 

— 2 

7)  — 

>»  >- 

— 7)  7) 

m* 

< u 

-z-ioauoujz-x 

o o 

7)  4 

— X 

— — 17  17  UJ 

r 

& 

— 

X 

O 7)  o < 

.7 

>04  — 

—1 

X 

7)  O 

1 1 

X X I 

5 

a 

— 

UJ  2 

UJUU 

2 V > V 

2-20. 

X 7 

OXuJUJ- 

— — 

— — 

►— « 

H- ♦ 

■-« 

2 

2 2 

X 

— — — — 

3 7)  uJ  7 

— * 03 

O _»  X U 

2 2 

4 Z 2 

7) 

1— J 

2 

O 

o 

- o o 

0 2 2 2 

vj  17  Z O 

U. 

1 

(0  a 

— * 

O v >- 

UJ 

U.  »7  4 > '7  uJ 
30  J120! 

x ac  -i 

o — nc  _i  ->  *■> 

U.  7)  •—  4 3 O 

< 2 

2 7 3 X <X 

4 < 2 — U)  UJ 

1C  — O U — — 

•Oh  - 3t-t- 
0 — 7)  23  3 

2 2 -lI  — 1 — I 

a — o ■/)  u.  u. 


Z O O 0 17  '7  17  3 17 

>'ujijia.az  ox 
7)222  0 00—*-  O 
2 2 2 < Ui  < O 


o a.  a.  a.  z z — 

O — < -d 

J J J >/)  UJ  3 > 

2 < < < I - — 

UJ  — — — 7)<Z>- 

Hiaaiorou 

*—  liJ  UJ  U UJ  — — UJ 
O — — — 2—  7)U- 
7 4 4 4-  JUJU. 
U-SSS-OOOUJ 


— Z UJ  02  X X CD  .)  J)  3 

U.OOU.OVaJ2  2 | S S 

- o o w ui  u ij.  zz  - 

2 — 2 >*  4 4 4 3 O *3  7 

O <3  O Z — — U.  — o — — 2 

ii_UJ  — 0X02<<2  -17) 

7)  — O > 3QQ  CUJLJ  bJ 

2 1 — — — — /)  — oo  — 

4 2 Z <C  uJ  Q.  2 2 • < 

2 7 UJ  O X J O O J — — 2 
O — 27004—  — <00  — 
O Z 2 4 4 Z—  7)7)—  >>  — 
2 UJ  0>UJ  — OuJUJC—  — -J 
D.OUUJ3  * — 00  — 0.0.  O 


sO  vf)  ^ vO  *0*0*0*0  0 ^ 


3 0 00  3 0 0 0 0 0 0 3 0 


<0  — < 

— au_i  **.*  o — — 

>*  *<  — < — — UU.Q.  <<UJ 
<00/)Ufl  - JJJN03J) 
JSJZT)1---J)J3D 
0<<ui500ssrJi>i>- 


>'**  — <—  — o 

>uo>a)oo<ra  < 

<jj<a>>o  — — ouj-jo 

J 7)  UJ  7 * — 222C0UJUJ  _J 

0000020.0.0.-- -> 


29 


< 

< 

Ul 

1 

X 

X -1 

-1 

£ 

X 

UJ 

X 

X o 

«— 

3 

< 

< 

• -1 

3 

3 X 

a 

O 

X 

X 

3 

3 

3 t- 

< 

o 

3 

3 

i a 

Z 

u 

X 

3 

3 

X 

o 

_l< 

_l  o 

3 

_j  • 

X 

X 

< 

• X 

*>H  4- 

— u 

3 Z Z 

3 X 

Ul 

X 

X 

X 

-1 

< < 

< 

UJ  0 3 

X 4-  Z 

3 

3 

1 UJ 

O 

h-  a 

1—  rH 

az-H 

•-  3 O -1 

< 

• 

3 

O 

3 

X 

Ul 

Ul 

4-0  4-4- 

Z - — 3 

Z 

4- 

O 

X 

• < 

4- 

O X 

O -J 

3 *-.  < < 

O < I-  X 

Z 

X 

< 

X 

z 

z 

u 

Z Ul 

4-  3 SI 

U S.  < 4- 

Ul 

3 

3 

1 z 

o 

Z X 

z o > 

Z < _»  «- 

- 3 Z 

X 

J 

• 

Ul 

U Z 3 < 

O M J 

UJ  3 < _J 

OZ  JO 

X 

• 

4— 

• X 

O «*  ui 

— 4-  J 3 

> -1  > < 

Z -•  < 3 

UJ 

4- 

X 

-1  X 

X z 

CD 

J > 

« 33 

3 < 1 

•—  < Ul  — > 

< * > 

1 

3 

ui  O O 

1 UJ  O 

4-  UJ 

Ul  3 X UI  Z 

O > 4— 

3 Ul  3 

3 

-1 

-J 

X 

1 — 

<*  2 

3<O3O_JUX0 

Ul  V — 

z - z 

z 

U 

Z Z 

X 

4-  X 

• OhO  o > 

3 — 

< X 4-  r*. 

4-  X Z 

Z O 4-  1-  < 

— « 

o o 

Z UJ 

z < 

—4 

-1  _l  Z 3 

Z > < 3 4- 

< X 4-  — 

O — X 

* 

X 

— • 

— « 

X 

3 4- 

1 - 3 

u 4- 

< < Oui 

O UJ  UJ  < 

< X 

-1 

— 4-  T 3 Z 

3 

4— 

3 U *- 

X 

u < 

z 

> — X 

— 3 Z 3 

ZOO  VOHOliJO 

Z 

u 

u 

< 

< X 

3 

• < 

Z 3 

< Ul  4-  4- 

4-4-10-1 

c i ui  x 

X < 3 X X -* 

o 

3 

4-  X 

3 

< -J 

u > 

X O _J 

U Z U X 3—  < 

— 4-0  < 

4— 

3 _l  — — 

•— 

4— 

Z3 

_J 

4-» 

4-  U 

• 3 'ul 

3 « < 

*— 

3 Ul  >- 

ul  O — • 3 > 

4-  S.  3 

z 

_l  < 4-  3 < 

<— 

>- 

r 

— ul 

< 

3 

< 

u 4-  > 

X 

3 3 3 

3 •—  3 UJ  ul 

< UJ  4-  Z 

O < > X 3 3 

< 

< 

— 

X 4— 

> 

X 

o X 

• >-*-  < ul  3 Ul  Ul  UJ  Q 

< X Z 3 -rD_JU-»XlwO 

I JO  O JQuJIt  — 4-13 

IS  -«  — < Z * X UJ  < UJ  UJ  Z -I  UJ 

*uui-><N«Q.t-a«>oaJ 
O > x < uj  3 ►-  > ui 
« O o ►-  "<  J)  K Q (-  K J) 

4-  t-  Jt-«  J1  | I I X Z Z 

aiz<siuni--i-<30  j 
— *-—>ao  iozzzui-u< 


DH£  J)  3U  > 
_4  3—  3 UJ 
< t-o  03  O 
> U ”s  Z X 

Ul  3 _l  >-  < 4- 


U > UJ  O UJ  -J  3 
UJ  I Z < -I 
a CD  I U.  > < 
Z X UJ  J li.  J > 
< 4-  z o — UJ 


aocz 
z a x 
< 

< < 
—•4-4- 
UJ  < < 
O 3 
Z 

3 Z Z 

**oo 

4—  *— • *— « 

U J)  j) 
UJ  UJ  UJ 
JIOQ 


>-  4—  3 x 4—  z x 4-  x 3 x x 4-  i- 

4-  hJ)ObJ»<h'J)ZD.I-J)IZ 

i x z z ~>3£uir-uj<z  3 u 
4-<oo-i-x  X3_ioo-i~z 

Z Ul  ~ U < < "3  Hh  3 XI  U < uJ  -* 

— x >-  uouxxujxzx  z * ^ 

X ./)  U fM  -■  -I  330t-Z<Ki3  4- 

a ul  *-<zn  Z 0 X — J I 
0 3-j<-h>~'*xx>--j  o j .1  jj  o 

<Z  UJZUJ<Z<<J50  U Z Z - 

4-  < X > U IZLU  3 0 U X > O < ul 

< 3 UJ  CO  4-  > s ^ X < u)  — a * 

OCOCO— JCOUJ  J)  o z z < z ui  _j  s 

— I J 1 I UuJ  JSU  z zzz 
Z3CUJH  I j)  03  IOnIOOO 
3 3 U t-  3 _J  Z Z^-Zt-U*-—  — 

-t-ozz  uj  < -*  — — z z •-  t~  — 

Jioi<<iz-zzaizo<uuu 
u o o uj  a. « •—  o»-  h-  as  uj  uj  ui  uj 

o x 4-  3 3 x 34-3  J)  cz  J)  u.  j)  J)  io  J) 


j?zazu-  o 

os  3 a — 3 h-  u 

UJ  « n.  v 0 0 3 
>4-iX4-z>.x  • 
o<u<x<-/4-o 
3 Z X 3 J 3 _l 
UU-H«tO< 
4-  < X 3 UI  -•  u u 

Z > />  * X 3 


> ►- 

Ul  O < 
J)  X 3 
3 

X T Z 
3 U 3 
u —• 

X 3 
£ IX  ul 
<03 
X U V. 
O Z J) 
3 < -0 
X J < 

a.  a x 


— x 
< x o 

3 3 3 
— I 
Z ul  UJ 
3*3 
- 3 

3 > X 
-U  • 3 


\ »s 
3 3 J 
3 Z ul 
< - 3 
X *X 


>- 

<330033  3 300300  3 0300  3 303  0333  r~r~-r~-  — 

3 H — ^ H — * H H — H H H H H H H — H H p*  H H H — H H H H H H H H H rH  rH  r— < r— 4 rH  r-4  H 

n 


Ul 

X 3 r»  < 

<^*-  xu  * flooixo  x ozj-ia  _j  _i  z <-*  o ~«»-o*-sa 

z>  u x *-  o nuu-t-uuj-  <vjo-*-uii<<-  >-*->-o«zo<o 

<3h-(-cn33  — 4-  4-  X 3 3 S X XXXX'XCUUUa  <3Z--X  — _IOX 
X-lX003Z»-XXX4-UJXXX34-4-r-t-4-i-3X4-4-  _|4-~<XT)XXO> 

UO’OCOSJOUUJXXXX  33333  33333  /)  4-  > * * 3 U X X 4-  4-  1 •*  * 

UJ 
Q 


30 


I *- 
1 

? 

) 

1 


x 

J) 

•n 

v a 

in 

> 

►H 

S) 

z 

X X 

M 

• 

a 

in 

in 

in 

MM 

MM 

< < 

X 

1 

UJ 

in 

a 

• 

< 

>- 

> 

MM 

SI 

X X 

a 

3 

3 

> 

X 

a 

X 

m 

>- 

SI 

in 

X X 

X 

X 

• 

3 X 

-j 

o 

X 

X 

< 

< 

>- 

MM 

• 

3 3 

< 

1 

O •+ 

< 

3 

o 

3 

Z 

Z 

X 

< 

3 

a 

SI 

S)  S) 

X 

X 

a 

X 

1 

O X 

z 

3 

n 

< 

< 

< 

MM 

Z 

> 

X 

3 

X 

MM 

3 

X 

a 

X >-  X 

< 

• 

m 

• 

t 

Z 

SI 

< 

◦ a 

3 3 

X 

3 

3 

a 

• 

-J 

a 

• 

> 

• 

a 

a 

< 

> 

■ 

< 

Z 

h- 

r-« 

**  a«4 

n 

a 

X 

X 

3 

UJ  < 

a 

3 

> 

M 

X 

X 

• 

-1 

a 

Z 

• 

< 

o 

-f 

< < 

3 

3 

1 

a 

1 

O Z 

>- 

X 

< 

3 

m 

o 

3 

a 

< 

X 

< 

> a 

> 

a a 

z 

< 

a 

3 

< < 

3 

< 

UI 

3 

3 

X 

z 

o 

• 

3 

3 

z 

** 

a a 

3 

Z 

3 

3 

X 

• 

z 

< 

u 

1 

X 

• 

• 

o 

< 

u 

a 

MM 

< 

• 

3 a 

m 3 

o o 

a-< 

< 

X 

3 

X 

• 

z • 

Z 

• 

1 

a 

> 

> 

u 

• 

X 

3 

1 

a 

MM 

in 

n 

z 

a 

X 

H 

3 

1 

ui  a. 

< 

> 

J 

z 

3 

3 

• 

• 

> 

O J 

V 

X 

a 

a 

< 

►— 

z z 

a 

<3 

• 

a 

3 

z 

rni 

1 X 

3 

o 

J 

V 

< 

< 

> 

a 

o 

U 3 

3 

3 

3 

< 

CD 

a 

< 

O 3 

a 

a* 

z 

Z 

a 

a 

3 

z 

5 

• 

x o 

• 

< 

X 

O 

in 

1 

3 

X 

< 

• X 

< 

X 

3 

3 

MM  MM 

3 

3 

X 

• 

3 

3 

8 

UJ  3 

O. 

1 

a 

a 

X 

1 

< 

3 

> 1- 

Z 

z o 

3 

O 

X 

mJ 

n x 

a 

< 

MM 

1 « 

3 

X 

X 

> 

1 

i 

X 

z 

a 

X 

UJ 

3 

1 

3 Z 

< 

O 13 

• 

< 

a 

o < 

a a 

3 

3 

a 

3 

< 

a 

a 

v ^ 

o • 

o 

V 

3 

z 

3 

«— • 

Z 

1 

< 3 

MM 

> 

> 

u 

a 

> 

QQ 

> 

3 

< 

< 

a 

X 

z 

3 

C/} 

• 

z > 3 

a 

3 

o 

3 

a 

3 

• 

Z 

U 

• 

M“ 

U 3 

a 

< 

LLl 

•—4 

< 

3 

3 

• 

X 

< 

rt] 

*-*  3 

—4 

3 

I 

a 

MM 

n 

> 

3 

1 

a 

< 

X 

< 

Z 

3 

a 

z z 

a 

> 

3 

3 

> 

X 

X 

S 

1 

X < 

• 

n 

UI 

UI 

►— 

■— # 

3 

MM 

SI 

X 

3 

o 

3 

a 

z 

h— 

3 <3 

a 

< 

< 

a 

X 

z 

3 

hH 

> 

•M 

MM 

n 

3 

a 

< 

n 

< 

1- 

z — 

o 

j 

X 

X 

MM 

< 

a 

a x 

MM  MM 

3 

> 

> 

< 

• 

0 

Z U 

c 

• 

U 1 

o 

3 

in 

a-# 

3 

o 

Nl 

UJ 

< 

3 n 

u 

< 

f— 

3 

a 

3 

X 

X 

3 

aa 

a 

a 

3 

a 

a 

a 

O 

s 

o 

< 

> 

n 

a 

a 

MM 

X 

1 

M 

MM  UJ 

> 

a 

a 

< 

3 

a 

3 3 

n 

X 

X 

X 

X 

a 

a« 

X 

2 

1 

M- 

UI 

3 

a 

X 

a 

— « 

*-  T 

• 

3 

3 

3 

a 

n 

3 

u a 

i 

3 

< 

< 

3 

3 

3 

< 

3 

v 5 

1 

n 

< 

T 

a 

MM 

z 

x 

X 

< *- 

> 

3 

s. 

3 

< 

X 

3 

.< 

n n 

3 

PM 

*— 

— 

u 

3 

3 

3 

< 

a 

0- 

• 

< — 

Z 

z 

Mm 

> 

MM 

MM 

3 Z 

3 

— 

3 

< 

MM 

3 

3 

a 

< 

< 

J 

3 

3 

w 

_i  a 

iX 

z 

< 

Z 

< 

o 

a 

S) 

n 

H* 

3 >• 

< 

X 

3 13 

> 

J" 

O 

3 

X 3 

X 

* 

a 

a 

3 

• 

• 

< 

3 a 

g 

1 

X < 

p— • 

>- 

MM 

3 

ul 

a 

< n 

3 

3 

a 

X 

3 

< 

z 

< 

> 

> 

> 

< 

1 

UJ  3 uj 

— 

x 

UI 

a 

X 

I 

o 

> 

1 

MM 

3 3 

a 

3 

< 

a a 

a 

a 

X 

n 

> 

3 

a 

3 

> 

2 

ft 

z 

>33 

n 

* 

a 

3 

Z 

o 

a 

Ul  X 

3 a 

a 

z 

X 

X 

a a 

a 

MM 

MM 

MM 

a 

< 

< 

a 

o 

o < 

o 

>» 

a 

> 

u 

o 

IQ 

z 

z 

3 

• 

c 

V 

X 

MM 

a 

X 

n 

a a 

a 

a 

1 

X 

a 

U. 

o 

•Mi 

> X 

• 

< 

l 

a 

x 

MM 

1 

> 

3 

3 3 

u 

a 

a 

O 

n 

< 

— i 

aa 

a 

a 

3 

X 

X 

X 

X 

X 

O 

a 

I 3 

a 

a 

a 

3 

i 

>. 

►— 

UJ 

n 

MM 

n i 

3 

a 

o 

M 

— • 

X 

X 

1 1 

1 

X 

a 

X 

a 

3 

o 

3 

3 

a 

a 

0 

< 

MM 

a 

>- 

u 

3 

1- 

UJ  Ul 

< 

z a 

3 

a 

3 

X 

a 

3 

a M» 

a 

< 

a 

a 

MM 

u 

u 

a 

Z 

• 

HH 

•*• 

I ”>< 

•—■ 

3 

UJ 

z 

a 

UI 

3 

X 

u 

Z 3 

U 

MM 

-M 

* 

3) 

o 

3 X 

Z Z 

Z 

3 

Z 

7 

a 

a 

a 

3 

-3 

y 

3 3 

h- 

Q 

X 

MM 

a 

X 

X 

3 

UJ 

U 3 

o 

* 

1 

33 

a 

h- 

NX 

r 

a 

V 

X 

X 

X 

X 

N 

■* 

3 

— ^ < 

Z 

X 

UJ 

3 

33 

n 

U X 

n 

3 

3 

z 

a 

3 

z 

X X 

X 

n 

X 

n 

a 

3 

3 

a 

X 

UJ  Mal 

3 

3 

3 

JJ 

a 

X 

3 

1 

~ 3 

3 

3 

3 

3 

a 

O 

a 

a a 

a 

N. 

"V 

a 

j 

Z 

3 

x u 

a 

UJ 

UJ 

< 

MM 

UI 

3 

I 

ul 

3 

H-  — 

< 

3 

X 

n 

MM 

"5 

o 

u 

SI 

a 

z 

z 

3 

MM 

MM 

a 

3 

3 

fe 

Q 

X 

'“S 

3 

n 

< 

< 

ul 

X 

3 

MM 

3 

3 

Z 

3 

*MM 

X 

\ 

n < 

< 

z 

3 

3 

X 

>. 

N4 

z 

p^ 

O X < 

3 

3 

'J. 

a 

3 

T 

Q 

3 

a 

X • 

3 

< 

X 

a 

3 

z 

a 

a 

a 

< 

MM 

-M 

a 

a 

a 

< 

UJ 

Z 

3 

1 

u 3 O 

3 

a 

< 

a 

U 

X 

\ 

3 a 

V 

< 

a 

a 

o 

-U. 

3 

< < 

< 

X 

n 

l 

« 

a 

X 

3 

Fj 

3J 

3 

X 

3 

3 

a 

a 

3 

a 

3 X 

• 

3 

a 

3 

•n 

►X 

> 

3 Q 

a 

a 

a 

3 

*H 

C/5 

• 

X 1 

a 

Z 

n 

UJ 

ul 

• 

a 

H- 

1 O 

M 

< 

r 

i 

a 

H* 

M 

— • 

a 

< 

Z 

z 

z 

w 

< UI 

Z 

n 

O 

Z 

3 

3 

a 

SI 

ul  U 

3 

3 

3 

n 

X 

Z 

< 

uj  a 

Z Z 

z 

X 

MM 

5 

3 

3 

0 < 

Q 

1 

as  3 3 

i 

M- 

3 

Z 

< 

3 

1 

3 

3 

X 

V 

a 

a 

3 

3 3 

3 

a 

a 

X 

— 4 

a 

a 

1-4 

3 

3 3 

— * 

z 

t— 

< 

PH 

PH 

3 

a 

—4 

z 

1 • 

3 a 

a 

X 

3 

o 

3 

p^  a< 

P-« 

a 

O 

O 

3 

a 

mm 

H 

h- 

3 

• 

• 

3 X 

-0 

u 

a 

n 

a 

J 

SI 

X 

*— « 

a > 

*- 

3 < 

s 

Z 

X 

< 

<j 

n x 

3 

O 

> 

> 

a 

3 

3 

3 

3 < 

rg 

X O UJ 

* 

UI 

o 

UJ 

a 

3 

\ 

N* 

V. 

3 3 

3 

3 

a 

O 

a 

3 

> 

a 

MM 

a a 

a 

o 

M 

< 

a 

a 

a 

a 

> 

W 

1 

tu-a 

-n 

3 

K 

Q 

si 

U 

X 

x 

SI 

►-  < 

Z 

3 

3 

u 

13 

a 

a 

a 

s 

oo 

a 

X 

a 

a 

jr 

n 

X 

X 

x a 

-J 

1 

>• 

< 

00  30 

00 

30 

30 

30 

SO 

00 

30 

£0 

CO 

CO 

3 » 

» 

3 

3 

30 

'O 

X 

X 

X 

X 

X X 

X 

co 

X 

X 

X 

» 

00 

» 

30 

-1 

O 

^ H 

rH 

P*H 

r-4 

a 

H 

H 

H 

pH 

fH 

H 

H H 

H 

H 

mM 

pH 

H 

a 

rH 

H 

«H 

pH  H 

pH 

pH 

pH 

H 

i—4 

a 

a 

H 

H 

a 

UJ 

x 

30  3 

Q 

z 

a 

3 

< 

3 

X 

3 

a 

U l- 

3 

X 

oo 

a 

CM 

< 

-i  O 

< 

x 

3 

a 

a 

3 

m 

3 

►— 

u a 

< 

H 

3 

< 

s 

« 

< 

f— 

X 

3 

X 

T- 

3 

z 

z 

>•  — 

3 

X 

•n 

a 

a 

a 

u 

X 

X 

n 

« 3 

3 

3 

a 

3 

Q 

> 

13 

3 

X 3 

X 

— i 

a 

3 

•3 

< 

*-4 

< 3 

-I 

SI 

z 

a 

a 

n 

X 

A 

-X 

X 

►-  3 

3 

3 

SI 

-0 

3 

< 

a 

> 

> 

a a 

a 

X 

3 

3 

X 

a 

a 

3 

a 

V 

_J  3 

3 

3 

3 

u 

3 

3 

3 

3 

3 

n »- 

> 

X 

* 

n 

a 

3 

-« 

X X 

X 

a 

3 

'll 

a 

3 

3 

a 

*- 

Z 

3 

UJ 

3 

3 < 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< < 

< 

3 13 

13 

3 

Q 

a 

q a 

a a 

a 

X 

a 

a 

a 

* 

X 

< 

1 

X 

31 


• 

u 

• 

UJ  X < 

-J  z 

►- 

X 

J O 3 ►- 

Z 3 

< UJ 

UJ 

>-  3 

3 UJ  UJ  < 

UJ  < 

1 

a > 

• 

Z uJ 

Z 3 3 3 

H-  •— 

1 

• o 

• 

H-  3 

< 3 ui 

»-  z 

• 

z > 

o 

UJ 

t-  3 Z < 3 

3 UJ 

V z 

• 

S 3 

U 3 < i-  < 3 

3 *- 

1 

3 Z 

-J 

3 < 

UI  UJ  t-  f-  — >3 

X < 

< 

• 

A UJ  U 

Z X U Z Z X 

X 

• 

z u 

'/)  3 O — 

J)  U UJ  UJ  < < 

3 

O 

3 3 < ►— 

3 ZZxZH-33 

1 

• (3 

x •-*  o z a 

3 Z •->  < X < Z Z 

l-  Z 

< < 3 < -• 

Q O Q X»0<< 

• 

< — 

Z ►-  3 3 

Z X 3 I-  A a 

H*  31 

3 • 3 3 3 

3 O •—  Z Z > i/> 

| 

A 

< 3 Z 3 3 

33ZZOOZZQ 

O 

UJ 

— Z -«  Z 

Z 3 3 3 Z<0< 

• 

UJ  Z 

a 

O -*  Z < 1C 

a o 3 3 Z X 3 

u < 

V 

* 1-3 

X < Z J Z 3 a 3 

1 

z 

i- 

I-  3 U X 

OX  <3Z-*3» 

>03 

Z Z < 3 

X7)ZUx33n"Z 

* 

< U.  A 

z 

3 o Z Z /) 

O — < 3 3 Z 

3 O 

3 

X X Z 3 

> 3 X ►“  Z • X '</>  3 

• I •— I 

a o a 
3 z z 
x *—  o 
z u 
x o 
O U v 
CD 

a a 
a *■«  './i 
<>flO 
O UJ  < 
JZO 
I-  3 

*-  z 

X ► 3 

— a < 

-I  z 

UJ  Z ! 
UJZUJ 
t—  < t— 
3 z X 
90  U.  UJ 

z z a 
►-  o 3 i 

ifl  T t- 
< UJ 
OZJ5 


0 uj  a o j:  < auz  o J)*- 

1 j)t-uio  KU/)«auj3:uz 

*-  Z Q 2 3«<3X>XZ~ 

Q Z — Z V i_  _ J UJ  o a 

Z — « 3 J Oli-njt-j  J)  3 

<000*1  3 *-  Z UJ  U t- 

a t-  z < o jujzquj««" 

Z Z _IZOuJO*-Z^> 

<*-xzx  juj-*u.z<z<o 


UJ  Z * UJ  A UJ 
X O < A uJ  J) 
A Ui  > 3 3 3 


i < < -J 
Z -*  3 
ZI-O 

i UJ  z z 

t-  UJ 

< t-  • 

uj  o x 
a u 

I Uj  >— 
3 I -* 

< a 

i -j  >■ 
IUJIH 

J)?N 

3 3 Z 

X C 3 


-J  Z 
< 3 • 
•-*  x 

b-  t— 

z z z 

UJ  o •-> 

*-  -*  z 
o>-i 
& < 

-J  3 
I 3 < 

a — 
► z z 

X UJ  UJ 
Zuu 
3 Z < 
O - X 


•-  x 
z < o 
uj  z a 
a >•  x 
o o 5 
z u 
a 3 
< z 
_J  u o 

< — x 

•—  t— 

X — • 
uj  z a 
t-UX 

< 

X UJ  Z 

z >- 

CX.  • <-0 
O X 
J Z UJ 

uj  uj  X 

> t-  < 
uj  UJ  z 

a o x 


r-t  rH<\J  •-»  f\J  rH  Cg  I-U_l  UJ 

H>QUJ>-Zt*l5QQQQU.U.h-HU>a.hHJ 
JXQMZlilJZZ  JXXZZJJ  Zm< 

u)xzzo33xxxx  flOOuiuHt-ua:  o 

33<liJJJZZ9fZ  Oullil  ZZ<<IlUIjl 
XOXXXXXXXXXX33  — <-•  X T X 3 *0 


32 


i 

I 

I 


t 


X 

3 

1 

h 

/) 

a 

a 

Ul 

• 

z 

< 

Z 

M4 

a 

u. 

• 

a 

x 

u. 

< 

3 

o 

»— 4 

• 

o 

l— 

u 

k— 

3 

_i 

3 

3 

U 

3 

1 

3 

(X 

• 

M 

3 

UJ 

t— 

o 

3 

H* 

Z 

• 

X 

3 

Z 

3 

< 

3 

(J 

-i 

i— a 

3 

X 

^ 1 

/> 

UJ 

3 

O 

u. 

0 

o 

3 

0. 

U 

□ 

• 

aJ 

t— 

u 

a 

< 

X 

2 

X 

• 

4—4 

o 

8 • 

V 

x 

UJ 

z 

X 

* 

z 

< 

3 

M 

3 

X 

-44 

• 

-1 

• 

a 

03 

UJ 

z 

C/1 

x 

*— 

< 

3 

r 

X 

g 

1 

UJ 

i 

A 

u 

UJ 

k— 

23 

u 

o 

> 

o 

A 

U 

3 

Z 

X 

z 

M 

• 

O 

UJ 

x 

X 

3 

o 

« 

< 

U 

UJ 

z 

o 

o 

U. 

u 

3 

jj 

1 

UJ 

■* 

3 

u 

u. 

>- 

/) 

3 

5 

3 

> 

•4 

•4 

3 

Z 

a 

• 

< 

• 

1—4 

UJ 

3 

r 

z 

3 

o 

P 

-J 

• 

fc— 

O' 

z 

►— 

3 

Z 

X 

1 

UJ 

X 

VJ 

3 

4—4 

3 

X 

3 3 

S 

A 

o 

UJ 

J) 

a 

Z 

3 O 3 

E/j 

Z 

3 

UJ 

u. 

3 

z 

Ul 

X 

< X z 

{JL,  © 

k=s  — 

u. 

o 

u 

Ul 

Ul 

X 

o 

X l-  o 

UJ 

a: 

23 

k- 

u 

3 Z 3 

V— 

Q 

1 

a 3 

•> 

3 

O 

to  i 

Z 

k- 

X 

3 

3 

u • 

o 

A 

UJ 

• 

A ul 

• 

< 

z 

A 

HH 

X 

VJ 

a 

z 

A UJ  3 

A 

— 4 

< 

0 X 

»— J 

u 

UJ 

< 

I 

4—4 

4— 

X 

4-4  3 

£ 

A 

*) 

UJ 

J 

r>  *- 

3 

z 

u 

0 > 

3 

I 

Jj 

Ul 

Z X 

UJ 

3 

3 O 

►H 

o 

X 

z 

X 

> 

X 

k— 

X 

X 3 

o 

-I 

< 

k- 

-0 

3 

i— 

O 

o ►- 

Ph 

t 

u. 

3 

X 

z 

1 

z 

X 

LL 

z u. 

23 

o 

Z 

>- 

> o 

• 

£ 

X 

./J  < 

3 

3 

1 

3 

3 

X 

5-s 

< 

UJ 

o 

Ul 

X 

3 

k— 

1 

cx 

1— 

-J 

O'  X 

ul 

X 

> 

X 

3 I 

a 

o 

< 

UJ 

Ul 

u 3 

3 

z 

k— 

3 3 

• 

o 

U 

> 

> 

J z 

> 

T 

Z 

3 -* 

a 

o 

UJ 

0 3 0 

o 

3 

O X 3 

CM  | 

a 

3 

a 

u a: 

3 

<3 

O 

u 

A i 

a 

§ 

> 

H 

< 

cm 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM  CM 

3 

H 

H 

H 

H 

H 

H 

H 

H 

rH 

rH  rH 

o 

3 

x 

V) 

h- 

A 3 

X 

3 

3 X 

< 

CM 

a 

Ul  X 

a 

3 

23 

3 

X 3 

z 

3 

X 

3 

X 

* z 

> 

x 

Z 

3 — 

V) 

k— 

x 

3 

3 

O 

3 

< 

/)  3 

* 

3 

-i 

3 

> 23  23 

u 

X 

X 

3 X 

u 

u 

23 

U 

u a u. 

u. 

u 

u. 

u u 

UJ 

Q 

< 

• 

3 

3 

1— 

z 

3 

X 

3 

< 

a 

< 

3 

X 

3 

• 

3 

o 

3 

o 

* 

P-t 

z 

3 

• 

X 

u 

A 

3 

< 

3 

—44 

X 

4—4 

3 

4-H 

• 

3 

> 

3 

X 

X 

1— 

3 

3 

Z 

X 

•4 

3 

1- 

< 

X 

3 

3 

< 

3 

z 

3 

a 

— 4 

z 

* 

H- 

> 

3 

4—4 

• 

1— 

z 

3 

4—4 

3 

3 

X 

z 

< 

3 

3 

z 

3 

< 

X 

3 

O O 

3 

Z 

Z 

3 

3 

< 

3 

• 3 

3 3 

3 

o 

X 

k- 

1— 

k— 

k- 

3 3 

Z - 

X 

3 

< 

< 

4— 4 

X 

1—  r-« 

-* 

3 i- 

3 

3 

3 

Z 

3 

o 

o -> 

3 

3 U 

3 

X 

< 

4—4 

• 

X 

k— 

O 3 

X 

^ 3 

Z 

3 

3 

X 

h» 

3 

3 

u 

— 

3 

->  A 

3 

3 

Z 

3 

/) 

• 

u 

* 

o 

3 

3 

• 

4— 4 

3 

3 

— 

3 3 

z. 

J X 

> 

3 

3 

k— 

< 

o 

< o 

3 

1— 

< 

Z 

k— 

3 

X 

U' 

o u 

_l 

u u 

Z 

4—4 

X 

*■4 

X 

Z 

3 

_l 

1— 

• 

< 

3 

A 

3 

3 

3 

—4 

3 

1— 

X 

s/) 

4—4 

Z 

•— 

X 

X 

3 

o 

3 X 

3 

1 3 

I 

2J 

X 

3 

J 

3 

X 

o 

3 ~> 

> 

—•  < 

3 

< 

UJ 

« 

— 

3 

z 

O 3 

O 

3 O 

X 

k- 

Z 

* 

3 

f— 

• 

3 

u 

3 3 

« 

3 

3 

3 

3 

3 

3 

V— 

k— 

> 3 

3 

3 

U. 

3 

< 

X 

3 

3 

3 

X 

X 

Z 

A 

3 

3 

Z 

3 

k— 

4—4 

X 

k-  X 

o 

X 3 

< 

4-« 

— * 

4-4 

3 

3 

3 

1- 

3 O 

u 

3- 

t 

X 

3 

i— 

k— 

Z 

3 

3 

Z 3 

U 3 

3 

3 

3 

3 

V 

< 

X 

O 

O 

A 

3 

3 

z 

•— I 

4—4 

X 

3 3 

3 

3 3 

Z 

3 

3 

u 

k- 

< 

3 

3 

3 

3 < 

—4 

< 

4-4 

3 

< 

< 

3 

k— 

< 

< 

— 

k— 

— 3 

X 

3 

1 

k- 

Z 

X 

»—4 

Z 

3 1- 

X 

u-  < 

k- 

1 

X 

-0 

o 

3 

k— 

3 z 

3 

£ 3 

0 

3 Z 

—4 

z 

U 

3 3 

X 

UJ  *"+ 

A 

3 

»— 

1 

3 

3 

3 

X *- 

3 

H- 

r 

3 

3 

r 

A X 

< 

l— 

X 

o o 

X 

3 - 

3 

•c 

3 

3 

/) 

a 

O 

o 

h-  a 

X 

X X 

U 

< 

4—4 

z 

U. 

3 

X 

u. 

3 

X 

3 

3 

3 

O 3 

Nl 

Z 1 

z 

1 

3 

u 

Nl 

4—4 

a 

« 

1 

X 

o 

3 

i— 

O 

— * 

k— 

< 

X 

< 

4-4  >- 

— 4 

>■  3 

X 

X 

X 

• 

I 

3 < 

> 

X 

K Z 

1— 

>:  u 

k- 

3 

— 4 

3 

1- 

3 3 

X 

X 

3 

u z 

u 

X 3 

z 

r 

k— 

3 

X 

3 

X 

X 

o 

3 3 

3 

3 3 

3 

4—4 

a 

4— i 

< 

3 

3 

3 

3 

a 

3 O 

3 

O 3 

3 

>1 

3 

z 

X 

:<  u 

3 

3 

X 

CM  CM 

CM 

CM  CM 

IN 

CM 

CM 

CM 

CM 

CM  CM 

CM 

CM 

CO 

rH  H 

H 

rH  rH 

rH 

rH 

f-4 

rH 

rH 

rH  rH 

rH 

rH 

H 

O 3 

3 

3 

X 

h- 

>• 

►— 

H 

3 3 

Z 

Z * 

3 

X 

3 

< 

«— < 

J)  z 

X 

A 

3 

3 3 

3 

3 X 

3 

u 

X 

3 

h- 

o — 

X 

X 

i-h  rsj 

3 

-J  U 

z 

z 

z 

X 

U X 

X 

3 

»— 

3 3 

rH 

CM  3 

3 

r-4 

H4 

1—# 

< 

3 X 

3 

►- 

3 

3 3 

r-4 

— 3 

3 

*5* 

X 

V 

X 

-0  -0 

-0 

< 

O 

33 


PERIPHERAL  REQUIREMENTS 


SWEEP  requirements  as  a stand-alone  computing  system  consist  of  four 
input/output  files  and  one  mass  storage  file,  file  1.  These  files  consist  of: 

1.  Mass  storage  file  1,  TAPE1 

2.  System  input  file,  TAPES 

3.  System  output  file,  TAPE6 

4.  Permanent  data  file,  TAPE7 

5.  Common  storage  file,  TAPE24 

In  addition  to  the  foregoing  files  which  are  used  during  execution  of  the 
program,  the  method  of  operating  shown  in  examples  in  Section  III  requires  one 
magnetic  tape  unit.  The  program  and  permanent  data  are  maintained  on  a mag- 
netic tape  and  are  transferred  to  internal  files  by  the  CDC  control  cards. 
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Section  III 


PROGRAM  OPERATION 


As  an  integrated  engineering  program,  SWEEP  requires  three  types  of 
external  data:  (1)  an  input  data  set  that  is  used  to  describe  the  design  prob- 
lem, (2)  a data  bank  compilation  of  engineering  data  from  which  necessary 
design  infoxmation  can  be  drawn,  as  required,  and  (3)  an  input  set  of  program 
analysis  control  words.  The  modules  of  SWEEP  logically  interprets  the  problem 
design  information,  converts  then  into  engineering  data,  and  orders  the  results 
properly  for  all  the  evaluation  routines.  Mass  storage  files  are  used  to 
transmit  design  information  from  design  data  modules  to  the  weight  analysis 
modules  which  perform  the  necessary  structural  synthesis/weight  analysis  so 
that  the  primary  result  is  a set  of  weight  estimates  for  the  major  structural 
components. 


INPUT  ARRANGEMENT 

Figure  3 shows  a typical  input  card  deck  setup  for  a SWEEP  run.  This 
arrangement  assumes  that  all  SWEEP  routines  are  stored  in  object  form  as  the 
first  file  of  a tape  by  the  use  of  the  COPYLIB  operation.  Also,  that  the  sec- 
ond file  of  that  tape  is  the  permanent  data  stored  in  card  image  format. 
Figure  4 shows  the  sequential  order  of  the  data  bank  data  deck.  This  set  is 
used  to  create  the  permanent  data  file  and,  subsequently,  TAPE7. 


PERMANENT  DATA  BANK  DECK 

The  permanent  data  bank  deck,  Figure  4,  consists  of  the  following: 

1.  Aerodynamic  data  for  loads 

2.  Spectrum  data  for  fatigue 

3.  Weight  analysis  constants  and  index  factors 

4.  Flutter  and  temperature  constants 

5.  Weight  constants  and  data  for  initial  weight  distribution 

6.  Airfoil  description 

7.  Material  property  descriptions 

Records  in  this  data  bank  are  used  to  initialize  mass  storage  file  design  data 
records  for  use  by  the  different  program  modules. 
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EXECUTE 


Figure  3.  SWEEP  program  sample  input  data  deck 


Figure  4.  SWEEP  permanent  data  bank  data  deck  setup  and 
mass  storage  file  initialization. 
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CASE  DATA  CARD  DECK 


The  first  two  cards  in  the  input  data  deck  for  each  case  are  title  cards. 
80  alphanumeric  characters  may  be  written  on  each  card. 

Control  card  1 follows  the  two  title  cards.  This  card  contains  the 
optional  output  print  indicators.  These  indicators  are  shown  in  Table  3. 

Control  card  2 follows  control  card  1.  This  card  contains  the  airloads 
module  indicators  in  coluims  1 through  38,  wing  and  empennage  construction 
indicators  in  columns  39  through  44,  program  flow  controls  in  columns  71 
through  79,  and  an  initialization  indicator  in  column  80.  Descriptions  of 
these  controls  and  indicators  are  shown  in  Table  4. 

Data  decks  follow  control  card  2.  The  first  card  in  each  data  deck  must 
contain  one  of  the  identification  titles  shown  in  the  following  in  columns  1 
through  10.  Colunns  11  through  80  are  not  read  by  the  program,  and  therefore 
may  be  used  for  deck  identification  or  ccranents  by  the  program  user. 


123456789  10 


GENERAL 

WING 

HORI ZONTAL 
VERTICAL 
FUSELAGE 
L G 
A I S 

FATIGUE 
WHV  LOADS 
FUS  LOADS 
INERTIA 


The  remaining  cards  contain  numeric  data  which  are  read  and  processed 
based  on  a relative  address  for  the  field  data  on  each  card  (Figure  5).  The 
last  card  of  each  data  deck  has  a minus  sign  (-)  punched  in  card  column  1. 
Usage  matrix  of  these  data  checks  is  shown  in  Table  S.  Detail  discussions  of 
variables  in  these  decks  are  presented  in  Volume  IX,  Users'  Manual. 

The  last  card  in  the  case  data  deck  has  "EXECUTE"  punched  in  columns  1 
through  7.  Columns  8 through  10  on  this  card  must  be  left  blank. 
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TABLE  3.  CASE  CONTROL  CARD  1 - PRINT  INDICATJRS 


Control 
Card  1 
Column 
(IP  loc) 


Routine 


READ 


CCNTL 


GEOMC 

DMAX 

ABOXC 

TBWDC 

PRTG(GEOMW) 

GEOMW 

PRTG 

VSGEOM 

CT0T1 

GCNTL 

LENT 

TEDEV 

TEWT 

TEWTI 

GCNTL 

LETEI 

LEWT 

TEWT 

TEWTI 

WLETE 


MISCNT 

PRTM(MISCIT) 

MISCNT 

PRTM(MISCIT) 


Overlay 


(1,0) 

(1,0) 

(8,0) 


(8,0) 

(8,0) 

(8,0) 

(14,0) 

(14,0) 

(14,0) 

(14,0) 

(14,0) 

(14,0) 

(14,0) 

(14,0) 

(14,0) 

(14,0) 

(14,0) 

(14,0) 


Permanent  data,  first  case  only 
Case  data 

WD  array,  some  of  D- array  before  data 
transfer,  total  D-array,  SPAL  array 
(record  38) 


(8,0)  YC,  YTC,  and  TAF  arrays 

(8,0)  Values  from  YTC,  YC,  and  TAF  arrays 
(8,0)  Values  from  YTC  and  TT  arrays 

(8,0)  Title  for  DMAX  print 

(8,0)  Detail  geometry 


TGJ  array 

TXY  array  - only  when  IP(6j  also  ■ 0 
TVS  array 

TT(1) , TT(2) , and  YC  array 
Title  for  CTOT1  print 
Title  for  ClOTl  print 
Title  for  CTOT1  print 
Title  for  CTOT1  print 
Title  for  CT0T1  print 

TG  and  TGA  arrays 

TCS,  TWG,  CLEI,  and  CTEI  arrays 

TGR,  TST,  CCI,  CCL,  and  CCW  arrays 
CCW,  CCT,  and  TE  arrays 
TGR,  TST  and  CCI  arrays 

Leading  and  trail  edge  weight  and  loads 
summary 

Detail  - CCI,  TST,  and  TGR  arrays 
Detail  - CCI,  TST,  TGR,  and  TCS  arrays 

Summary  - CMII  and  TMVT  arrays 
Summary  - TCS  and  CCI  arrays 
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TABLE  3.  CASE  CONTROL  CARD  1 - PRINT  INDICATORS  (CONT) 


Control 
Card  1 
Column 
(IP  loc) 

Routine3 

Overlay 

Description 

15 

CTOT2 

TT(1)  , TT(2) , and  YC  array 

MISCNT 

KSQI 

Title  for  CT0T2  print 

MISCIT 

(15,0) 

Title  for  CT0T2  print 

CDL 

(15,0) 

Title  for  CT0T2  print 

FDIS 

(15,0) 

Title  for  CT0T2  print 

16 

CDL 

(15,0) 

TGR  and  TCS  arrays 

TBFWI1 

(15,0) 

CCI  and  TCS  arrays 

17 

FDIS 

(15,0) 

CCI,  TST,  TCS,  TWG,  and  TVMT  arrays 

18 

FDIS 

(15.0) 

Fuel  distribution  summary 

19 

MTLPW(MTLCW) 

(16,0) 

Torque  box  and  pivot  material  properties 

TEMPC 

(18,0) 

Material  properties  for  advanced 
composites 

20 

ALOAD 

(16,0) 

Limit  airloads  and  scaling  ratios 

ACLOAD 

(18,0) 

ACL  array 

21 

ABDW 

(16,0) 

Initial  deadweight  distribution 

22 

GJCAL 

(16,0) 

Flutter  analysis  values,  GJ  and  J 
comparison  Design  GJ  values 

GJTT 

(16,0) 

T-tail  GJ  values 

23 

WDDATA 

(16,0) 

T and  CD  arrays 

24 

VLOAD1 

Initial  design  loads,  required  GJ 

DEADW 

Deadweight  sumnary  and  adjustment  results, 
for  NODW  >1 

DWYBA 

(9,0) 

Deadweight  and  Y-bar  adjustment  values, 
for  NODW  >1 

VLOAD 

(9,0) 

Design  loads  and  required  GJ,  for 
NODW  > 1 

DEADW 

(18,0) 

Deadweight  summary  and  adjustment 
results,  for  NODW>l 

DWYBA 

(18,0) 

Deadweight  and  Y-bar  adjustment  values, 
for  NODW  > 1 

AVLOAD 

(18,0) 

Design  loads,  required  GJ,  loads  at  each 
condition 
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TABLE  3.  CASE  CONTROL  CARD  1 - PRINT  INDICATORS  (CONT) 


Control 
Card  1 
Column 
(IP  loc) 

Routine 

Overlay 

Description 

25 

DEADW 

(9,0) 

Deadweight  summary  and  adjustment 
results,  for  NODW=l 

DWYBA 

(9,0) 

Deadweight  and  Y-bar  adjustment  values, 
for  NODW=l 

VLOAD 

(9,0) 

Design  loads  and  required  GJ,  for  NODW=l 

DEADW 

(18,0) 

Deadweight  summary  and  adjustment 
results,  for  NODW=l 

DWYBA 

(18,0) 

Deadweight  and  Y-bar  adjustment  values, 
for  NODW=l 

AVLOAD 

(18,0) 

Design  loads,  required  GJ,  loads  at  each 
condition,  for  NODW=l 

26 

DLPVT 

(9,0) 

TV  array 

PIVOT 

(9,0) 

Pivot  values 

DLPVT 

(18,0) 

TW  array 

PIVOT 

(18,0) 

Pivot  values 

27 

PRTA(TBOPT) 

(9,0) 

Design  synthesis  and  weight  distribution 
sunmary,  for  NODW  >1  and  DGW*2 

ACPRTA 

(ATBOPT) 

(18,0) 

Design  synthesis  and  weight  distribution 
summary,  for  NODW  >1  and  DGW=2 

28 

PRTA(TBOPT) 

(9,0) 

Design  synthesis  and  weight  distribution 
summary,  for  NODW  >1  and  DGW=1 ,3 

ACPRTA 

(ATBOPT) 

18,0) 

Design  synthesis  and  weight  distribution 
sunmary,  for  NODW  >1  and  DGW=1,3 

29 

PRTA(TBOPT) 

(9,0) 

Design  synthesis  and  weight  distribution 
summary,  for  NODW=l  and  DGW=2 

PRTH(TBOPT) 

(9,0) 

Pivot  and  center  section  analysis  values, 
for  N0DW=1  and  DGW=2 

ACPRTA 

(ATBOPT) 

(18,0) 

Design  synthesis  and  weight  distribution 
sunmary  for  NODW=l  and  DGW=1 ,2,3 

PRTH (ATBOPT) 

(18,0) 

Pivot  and  center  section  analysis  values, 
for  NODW=l  and  DGW-1,2,3 

30 

PRTA(TBOPT) 

(9,0) 

Design  synthesis  and  weight  distribution 
sunmary,  for  NODW=l  and  DGW=1 ,3 

PRTH (TBOPT) 

(9,0) 

Pivot  and  center  section  analysis  values, 
for  NODW=l  and  DGW=1,3 
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TABLE  3.  CASE  CONTROL  CARD  1 - PRINT  INDICATORS  (CONT) 


Control 
Card  1 
Column 
(IP  loc) 

Routine3 

Overlay 

Description 

31 

PRTB(CNSTR) 

Synthesis  details,  for  DGW=2 

PRTC(CNSTR) 

Weight  analysis  details,  for  DGW=2 

PRTB(ACNSTR) 

Synthesis  details,  for  DGW=2 

PRTC(ACNSTR) 

1 001 

Weight  analysis  details,  for  DGW=2 

ACNSTR 

(18,0) 

DDUC,  DDLC,  DDIS,  DDFS,  DDRS,  and  DDSTR 

ASTIFF 

(18,0) 

arrays,  for  DGW=2 
CD  array,  for  DGW=2 

32 

PRTB(CNSTR) 

(10,0) 

Synthesis  details,  for  DGW=1,3 

PRTC(CNSTR) 

(10,0) 

Weight  analysis  details,  for  DGW*1,3 

PRTB (ACNSTR) 

(18,0) 

Synthesis  details,  for  DGW=1,3 

PRTC  (ACNSTR) 

(18,0) 

Weight  analysis  details,  for  DGW=1,3 

ACNSTR 

(18,0) 

DDUC,  DDLC,  DDIS,  DDFS,  DDRS,  and 

ASTIFF 

(18,0) 

DDSTR  arrays,  for  DGW=1,3 
CD  array,  for  DGW=1,3 

33 

PRTBK(STRG) 

(10,0) 

Checkout  print,  requires  data  indicators 

PRTBK(TSCH) 

(10,0) 

Checkout  print,  requires  data  indicators 

34 

WVFDD 

TCS  and  CCDLI  arrays 

TBFWI 

TCS  and  CCI  arrays 

35 

CTOT 

(17,0) 

TT(1),  TT(2) , and  YC  array 

WVFDD 

(17,0) 

Title  for  CTOT  print 

WFLDD 

(17,0) 

Title  for  CTOT  print 

36 

WODATA 

(17,0) 

Surface  inertia  summary 

37 

PRTD 

(17,0) 

Detail  weight  and  coefficient  summaries 

38 

WODATA 

(17,0) 

WCG,  CTBW,  CTBI , CLEI , CTEI , CMII, 

39 

40 

not  used 
OLAYOO 

(0,0) 

CFL1I,  CFL2I , CCDLI,  CIOY,  and  CCI 
arrays 

Case  title  and  module  identification 

41 

WHVMAT 

(3,0) 

Stress  vs  temperature  tables 

WHVQQ 

(3,0) 

Compressible  dynamics  pressure  values 

SVFTAB 

(3,0) 

Flutter  parameter  vs  mach  nunber 

42 

SPDALT 

(2,0) 

Speed- altitude  profile  tables 

43 

DSGNPR 

(2,0) 

Speed  profile  design  factors 
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TABLE  3.  CASE  CONTROL  CARD  1 - PRINT  INDICATORS  (CONT) 


Control 
Card  1 
Column 
(IP  loc) 

Routine3 

Overlay 

Description 

44 

QUIKIE 

(2,0) 

S- array 

45 

AVDINR 

(2,0) 

RT,  RW,  RH,  RV,  RA,  and  RO  arrays 

46 

PRTOWE 

(DATAIN) 

(2,0) 

Weight  empty  breakdown,  expendable 
useful  load 

47 

DATAIN 

(2,0) 

BC  array 

EMAXLD 

(2,0) 

Estimated  shear,  bending  moment,  and 
torque 

DCCNTL 

(2,0) 

WD  array 

48 

AVDATA 

(2,0) 

S- array 

49 

DATAIN 

(2,0) 

Common  at  end  of  Data  Management 

50 

BNLDS 

(4,0) 

Body  loads 

51 

SPABM 

(4,0) 

Shear,  bending  moment,  and  torsion 
moment 

52 

USPAN 

(4,0) 

Airload  distribution  factors 

53 

WHVNET 

(4,0) 

Design  loads  and  ratios 

54 

BLCNTL 

(4,0) 

Temperature  and  stress  for  23  load  con- 
ditions, design  temperature  and  load 
conditions,  maxinum  net  bending 
moments  for  fatigue 

55 

FATMG 

(4,0) 

Fatigue  spectra 

56 

FATGUE 

(5,0) 

Bending  moment  spectra  input 

57 

FATIGU 

(5,0) 

Damage  table,  calc  life,  etc 

FTGCTL 

(5,0) 

"FATIGUE  " input  values 

58 

FATIGU 

(5,0) 

Intermediate  values,  iteration  trace 

59 

LANDGR 

(6,0) 

Landing  gear  input  data 

60 

LGEAR 

(6,0) 

Landing  gear  loads 

61 

AISMN 

(7,0) 

AIS  system  input  data 

62 

SPAL 

(7,0) 

Speed- altitude  profile  tables 

63 

MATLP2 

(MCNTL1) 

(7,0) 

Duct,  ramp  and  nacelle  material 
properties 

TABLE  3.  CASE  CONTROL  CARD  1 - PRINT  INDICATORS  (CONCL) 


Control 
Card  1 
Column 
(IP  loc) 

9 

Routine 

Overlay 

Description 

64 

MCNTL1 

(7,0) 

IMS  array 

65 

DSGNP 

(7,0) 

Speed  profile  design  factors 

66 

PRECRT 

(7,0) 

Ramp  design  conditions 

67 

RAMPS 

(7,0) 

Built-in  parameters,  reaction  forces 
and  weights 

68 

FRMELD 

(7,0) 

Duct  frame  data 

69 

DUCTS 

(7,0) 

Duct  frame  data  and  duct  geometry  - 
section  data 

70 

NACELE 

(7,0) 

Nacelle  geometry  - section  data 

71 

(11,0) 

Fuselage  loads  and  inertia  data 

72 

MATLPl 

(MFCNTL) 

(11,0) 

Cover,  longeron,  major  and  minor 
frames  material  properties 

73 

MFCNTL 

(11,0) 

IMS  array 

74 

FUSLD 

DUM4Y1 

(11,0) 

(11,0) 

Loads  array 

Input  and  corrected  data 

75 

FFRME 

FRNWD1 

(11,0) 

(11,0) 

External  frame  loads  details 
Fuselage  shape  details 

76 

SFOAWE 

FRMLD 

(11,0) 

(11,0) 

Frame  synthesis  details 
Segment  loads  details 

77 

FFRME 

(11,0) 

Major  frames  detail  weights 

78 

MINFR 

(12,0) 

T- array 

79 

FUSSHL 

(12,0) 

T- array 

80 

SPRINT 

(12,0) 

Details  - Construction  indicators,  basic 
vehicle  data,  secondary  structure, 
shell  and  section  values 

Routine  in  which  the  corresponding  IP  element  is  tested  and  printing  is 
done.  If  a second  routine  name  appears  in  parenthesis  as  PRTG(GEOMW) , 
this  indicates  that  PRTG  is  strictly  a print  routine  and  the  indicator 
is  used  in  GEONW  to  call  or  not  call  PRTG. 

44 


TABLE  4.  CASE  CONTROL  CARD  2 INDICATORS 


Control  Card  2 
Column 


Labeled 

Common 

Location 

Description 

XMISC(51) 

Air  vehicle  class  indicator 

01  ■ fighter  (F) 

02  * attack  (A) 

03  * tactical  bomber  (BI) 

04  ■ strategic  bomber  (BII) 

05  * cargo  assault  (CA) 

06  * cargo  transport  (CT) 

XMISC(52) 

Wing-type  indicator 
-1  = fixed  wing 
01  * variable- sweep  wing 

XMISC(53) 

Vertical  tail- type  indicator 
-1  ■ single  tail 

00  = dual  tail 

01  - T-type  tail 

XMISC(54) 

Load  calculation  option  indicator 
-1  ■ calculate  basic  loads  only 

00  * calculate  fatigue  spectra  only 

01  * calculate  both  basic  loads  and  fatigue 

spectra 

XMISC(55) 

Total  vehicle  load  calculation  control 
01  ■ compute  all  loads  (fuselage,  wing, 
horizontal  tail,  vertical  tail) 

00  ■ compute  loads  as  indicated  by  controls 
in  columns  11  through  18 

XMISC(56) 

Fuselage  load  calculation  indicator 
01  = compute 
00  = do  not  compute 

XMISC(57) 

Wing  load  calculation  indicator 
01  ■ compute 
00  = do  not  conpute 

XMISC(58) 

Horizontal  tail  load  calculation  indicator 
01  = conpute 
00  * do  not  conpute 
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TABLE  4.  CASE  CONTROL  CARD  2 INDICATORS  (CCNT) 


' — — — — 

Control  Card  2 
Column 

Labeled 

Common 

Location 

Description 

17-18 

XMISC(59) 

Vertical  tail  load  calculation  indicator 
01  * compute 
00  - do  not  compute 

19-20 

XMISC(60) 

Load  conditions  1 through  5 calculation  indi- 
cator (positive  maneuver  conditions) 

01  ■ compute 

00  * do  not  compute 

21-22 

XMISC(61) 

Load  conditions  6 and  7 calculation  indicator 
(negative  maneuver  conditions) 

01  ■ compute 

00  * do  not  compute 

23-24 

XMISC(62) 

Load  condition  8 calculation  indicator  (flaps 
down,  maneuver  condition) 

01  - compute 

00  ■ do  not  compute 

25-26 

XMISC(63) 

Load  condition  9 calculation  indicator  (flaps 
down,  landing) 

01  = compute 

00  ■ do  not  compute 

27-28 

XMISC(64) 

Load  conditions  10  through  13  calculation 
indicator  (positive  vertical  gust  conditions) 
01  ■ compute 
00  = do  not  compute 

29-30 

XMISC(65) 

Load  conditions  14  through  17  calculation 
indicator  (negative  vertical  gust  conditions) 
01  * compute 
00  ■ do  not  compute 

31-32 

XMISC(66) 

Load  conditions  18  and  19  calculation  indi- 
cator (lateral  gust  conditions) 

01  = compute 

00  ■ do  not  compute 
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TABLE  4.  CASE  CONTROL  CARD  2 INDICATORS  (CONT) 


Control  Card  2 
Column 

Labeled 

Common 

Location 

Description 

33-34 

XMISCC67) 

Load  conditions  20  and  21  calculation  indi- 
cator (pitching  acceleration  conditions) 

01  ■ compute 

00  * do  not  compute 

35-36 

XMISC(68) 

Load  conditions  21  and  23  calculation  indi- 
cator (yawing  acceleration  conditions) 

01  * compute 

00  * do  not  compute 

37-38 

XMISC(69) 

Wing  fatigue  spectra  calculation  indicator 
-1  = compute  gust  and  maneuver  spectra 
01  * compute  gust  spectra  only 

39-40 

IFL(ll) 

Wing  construction  indicator 

00  = metal  structure 

01  * advanced  composite  structure 

41-42 

IFL(12) 

Horizontal  tail  construction  indicator 

00  = metal  structure 

01  * advanced  composite  structure 

43-44 

IFL(13) 

Vertical  tail  construction  indicator 

00  = metal  structure 

01  = advanced  composite  structure 

45-70 

Not  used 

71 

IFL(l) 

Airloads  module  execution  control 

0 = execute 

1 = do  not  execute 

72 

IFL(2) 

Wing  execution  control  for  wing  and  empennage 
module 

0 = execute 

1 * do  not  execute 

73 

IFL(3) 

Fuselage  module  execution  control 

0 * execute 

1 = do  not  execute 
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TABLE  4.  CASE  CONTROL  CARD  2 INDICATORS  (CONCL) 


Control  Card  2 
Column 

Labeled 

Cannon 

Location 

Description 

74 

IFL(4) 

Landing  gear  module  execution  control 

0 ■ execute 

1 ■ do  not  execute 

75 

IFL(5) 

Horizontal  tail  execution  control  for  wing  and 
empennage  module 

0 ■ execute 

1 ■ do  not  execute 

76 

IFL(6) 

Vertical  tail  execution  control  for  wing  and 
empennage  module 

0 ■ execute 

1 ■ do  not  execute 

77 

IFL(7) 

Air  induction  system  module  execution  control 

0 - execute 

1 ■ do  not  execute 

78 

IFL(8) 

Fatigue  module  execution  control 

0 - execute 

1 ■ do  not  execute 

79 

IFL(9) 

Final  output  module  execution  control 

0 ■ execute 

1 ■ do  not  execute 

80 

IFL(IO) 

File  initialization  control  for  subsequent 
cases  (not  applicable  for  first  case) 

0 ■ leave  files  as  they  exist  and  update 

with  input  data 

1 - reinitialize  data  files  (mass  storage 

file  records  1-9,  11,  12,  17,  21,  23-29, 
32-34,  36-38,  and  41-60)  from  TAPE7 

1 
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TABLE  5.  USAGE  MATRIX  OF  INPUT  DATA  DECKS 
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ct>  in 

<NJ  K) 
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TABLE  5.  USAGE  MATRIX  OF  INPUT  DATA  DECKS  (CONCL) 


OPERATING  CONSIDERATIONS 


Problem  definition  and  program  controls  require  coordination  between  case 
control  card  2 instructions  and  design  data  decks.  The  SWEEP  main  control 
program  starts  by  calling  the  input  data  processing  module.  Program  execution 
requirements  through  the  design  data  development,  weight  analysis,  and  output 
module  are  shown  in  Table  6.  This  table  presents  minimum  and  optional  exe- 
cution requirements  which  can  be  employed  for  the  range  of  problem  inodes. 


INITIALIZATION  AND  COMPUTATION 


The  SWEEP  control  program  controls  the  execution  of  the  problem.  It 
occupies  the  main  level  of  the  overlay  system  and  monitors  the  logic  flow 
through  initialization  of  data,  design  data  development,  weight  analysis,  and 
output. 


INPUT  DATA  PROCESSING 

The  input  data  processing  module  organizes  the  data  bank  data  and  input 
variable  design  data  in  mass  storage  file  records  at  the  start  of  each  problem 
case.  A complete  list  of  SWEEP  mass  storage  file  records  is  shown  in  Table  7. 
Computational  flow  instructions  from  case  control  cards  1 and  2 and  certain 
key  variables  from  the  input  design  data  are  stored  in  labeled  common  loca- 
tions. Labeled  common  block  I FLOW  indicators  are  shown  in  Table  8.  Program 
definition  and  usage  of  the  labeled  common  block  MISC  are  shown  in  Table  9. 


DESIGN  DATA  DEVELOPMENT 

The  design  data  development  modules  interpret  input  vehicle  design  speci- 
fications and  geometry  data  and  compute  detail  design  data  for  use  in  evalu- 
ating the  structural  components.  Modules  prograumed  for  design  data 
development  are: 

1.  Data  management  module,  overlay  (2,0) 

2.  Flutter  and  temperature  module,  overlay  (3,0) 

3.  Airloads  module,  overlay  (4,0) 

4.  Fatigue  module,  overlay  (5,0) 
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TABLE  6.  LOGIC  AND  DATA  REQUIREMEOTS  FOR  EXECUTION  OF 

SWEEP  MODULES 


Module 

Indicator  and  Reqd 
Data  Deck 

Discussion 

Control  Card  2 
Column 

Data  Deck 

Data  management 

None 

GENERAL 

Data  management  and  flutter  and 
temperature  modules  are  executed 
in  each  case  in  which  "GENERAL" 
is  read 

Flutter  and 
temperature 

None 

GENERAL 

This  module  uses  speed-altitude 
profile  and  geometry  data  from 
the  data  management  module 

Airloads 

71 

GENERAL 

This  module  requires  data  from 
the  data  management  module  from 
the  same  case  or  a previous 
case.  Detail  execution  con- 
trols are  in  control  card  2 
columns  1 through  38. 

Fatigue 

78 

FATIGUE 

This  module  may  be  executed  as 
a stand-alone  program  or  with 
spectrum  data  created  by  the 
airloads  module. 

Landing  gear 

74 

LG 

This  module  may  be  executed  as 
a stand-alone  program  or  with 
design  data  from  the  data  man- 
agement module. 

Air  induction 
system 

77 

AIS 

This  module  may  be  executed  as 
a stand-alone  program.  If 
"GENERAL"  data  are  part  of  the 
input  case  data,  certain  vari- 
ables are  transferred  to  the 
"AIS"  data  record. 
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TABLE  6.  LOGIC  AND  DATA  REQUIREMENTS  FOR  EXECUTION  OF 
SWEEP  MODULES  (CONCL) 


Module 

Indicator  and  Reqd 
Data  Deck 

Discussion 

Control  Card  2 
Column 

Data  Deck 

Wing  and 

empennage 

(wing) 

39-40,  72 

WING 

This  module  may  be  executed  as 
a stand-alone  program.  Loads 
may  be  defined  either  in  the 
''WING"  deck,  the  "WHV  LOADS" 
deck,  or  by  the  airloads  mod- 
ule. Flutter  data  may  be 
defined  in  the  "WING"  deck  or 
obtained  from  the  flutter  and 
temperature  module. 

Wing  and 
empennage 
(horizontal 
tail) 

41-42,  75 

HORIZONTAL 

Refer  to  wing  discussion. 

Wing  and 
empennage 
(vertical  tail) 

43-44,  76 

VERTICAL 

Refer  to  wing  discussion 

Fuselage 

73 

FUSELAGE 

This  module  may  be  executed  as 
a stand-alone  program.  If 
"GENERAL"  data  are  part  of  the 
input  case  data,  certain  vari- 
ables are  transferred  to  the 
"FUSELAGE"  data  record. 

Inertia  and  loads  data  may  be 
obtained  through  execution  of 
the  data  management,  flutter 
and  temperature,  and  airloads 
module  or  by  input  of  the 
"INERTIA"  and  "FUS  LOADS" 
decks. 

Final  output 

79 

GENERAL 

This  module  requires  data  from 
the  data  management  module  from 
the  same  case  or  a previous 
case 
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D(109)  READ  (1,0)  TAPE7  DR(109)  FATMG  (4,0)  Permanent  file  gust  response 

factors 


TABLE  7.  SWEEP  PROGRAM  MASS  STORAGE  FILE  RECORDS  (CONT) 
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TABLE  7.  SWEEP  PROGRAM  MASS  STORAGE  FILE  RECORDS  (CQNT) 


D(2060)  READ  (1,0)  TAPE7  and  D(2060)  READ  (1,0)  Input  wing  design  data 

"WING"  D(2060)  CCNTL  (8,0) 
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TABLE  7.  SWEEP  PROGRAM  MASS  STORAGE  FILE  RECORDS  (CDOT) 
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TABLE  7.  SWEEP  PROGRAM  MASS  STORAGE  FILE  RECORDS  (CONT) 
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TABLE  7.  SWEEP  PROGRAM  MASS  STORAGE  FILE  RECORDS  (COOT) 
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TABLE  7.  SWEEP  PROGRAM  MASS  STORAGE  FILE  RECORDS  (OONT) 


Description 

Scratch  design  data  block  4, 
torque-box  optimization  point  1 

Scratch  design  data  block  5, 
torque-box  optimization  point  1 

Scratch  design  data  block  1, 

torque-box  optimization  point  2 

Scratch  design  data  block  2, 
torque-box  optimization  point  2 

Scratch  design  data  block  3, 
torque-box  optimization  point  2 

Scratch  design  data  block  4, 
torque-box  optimization  point  2 

Scratch  design  data  block  5, 
torque-box  optimization  point  2 

Scratch  design  data  block  1, 
torque -box  optimization  point  3 

Scratch  design  data  block  2, 
torque-box  optimization  point  3 

Read 
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TABLE  7.  SWEEP  PROGRAM  MASS  STORAGE  FILE  RECORDS  (COOT) 
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TABLE  7.  SWEEP  PROGRAM  MASS  STORAGE  FILE  RECORDS  (CONT) 


Description 

Scratch  design  data  block  2, 
torque-box  optimization  point  5 

Scratch  design  data  block  3, 
torque-box  optimization  point  5 

Scratch  design  data  block  4, 
torque-box  optimization  point  5 

Scratch  design  data  block  5, 
torque-box  optimization  point  5 

Scratch  design  data,  gross 
weight  change 

Geometry  data,  aero  and  struc- 
tural chord  calculation 

Geometry  data,  mass  distribu- 
tion calculations 

Geometry  data,  mass  distribu- 
tion calculations 

Weight  distribution  and  inertia 
loads  data 
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TABLE  7.  SWEEP  PROGRAM  MASS  STORAGE  FILE  RECORDS  (CONT) 


Description 

Weight  summary  data,  leading 
and  trailing  edge  structures 

Calculated  mass  distribution 
data,  leading  edge  structures 

Calculated  mass  distribution 
data,  trailing  edge  structures 

Calculated  mass  distribution 
data,  fuel  cell  1 

Calculated  mass  distribution 
data,  fuel  cell  2 

Calculated  mass  distribution 
data,  miscellaneous  contents 
and  structures 

Calculated  boss  distribution 
data,  concentrated  mass  items 

Calculated  mass  distribution 
data,  torque-box  structures 

Read 
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TABLE  7.  SWEEP  PROGRAM  MASS  STORAGE  FILE  RECORDS  (CONT) 
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TABLE  7.  SWEEP  PROGRAM  MASS  STORAGE  FILE  RECORDS  (CONT) 


I 
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Description 

Weight  summary  data,  wing  and 
empennage  exposed  panel  struc- 
tures, gross  weight  1 

Weight  summary  data,  wing  and 
empennage  exposed  panel  struc- 
tures, gross  weight  2 

Weight  summary  data,  wing  and 
empennage  exposed  panel  struc- 
tures, gross  weight  3 

Weight  summary  data,  pivot  and 

center-section  structures, 
gross  weight  1 

Weight  summary  data,  pivot  and 
center-section  structures. 

gross  weight  2 

Read 

Overlay 

(17,0) 

(17,0) 

(17,0) 

(17,0) 

(17,0) 

Routine 

WODATA 

WODATA 



WODATA 

i 

| 

Array 
Name 
§ Size 

i 

o 

o 

w cn 

85 

i 

o 

o 

m 

w o 
8£ 

i 

o 

o 

VO  /— N 
w 

es 

i 

o 

o 

oo  >— \ 
w O* 

8 S 

■ 

o 

o 

CT>  i~~\ 
v-/  (7> 

es 

Source 

•8 

to 

1 

3 

Calculated 

Calculated 

Calculated 

Calculated 

Calculated 

Calculated 

Calculated 

■8 

3 

Calculated 

Calculated 

Calculated 

Calculated 

Calculated 

Calculated 

Calculated 

Calculated 

Calculated 

Calculated 

Calculated 

Write 

Overlay 

/ * / — V 

f—\  r— \ O O 
© © •>  * 
» •«  00  00 
a ui  h h 

v-J  v / <w< 

/-"N  /— V 

o o 

O O * 

* * 00  00 
OiO)HH 

W V — t y / v / 

/•>  O O 
o o ^ a 

* A 00  00 
C7)  O H H 

W W W V./ 

i — s r-\ 

f~\  , — \ o O 
o o 
•>  « 00  00 
m Ol  H H 

W ' ' ' ! ' ' 

(9,0) 

(9.0) 

(18.0) 
(18,0) 

Routine 

PROG 

TB0PT 

ACPR0G 

ATB0PT 

PROG 

ill 

PROG 

TB0PT 

ACPROG 

ATB0PT 

PROG 

icun 

ACPROG 

ATB0PT 

PROG 

TB0PT 

ACPROG 

ATB0PT 

Array 
Name 
§ Size 

CD (100) 

TSS(IOO) 

CD(100) 

TSS(IOO) 

CD (100) 

— \ , — 1 

=>  /— > o 
3 0 0 
H O rH 
— ' rH  ' 

2ag 

CD (100) 

TSS(IOO) 
CD (100) 
TSS(IOO) 

/■ 

/~\  C 
o c 

O r 
0 \ 

CD (100) 
TSS(IOO) 

CD (100) 
TSSflOO) 

CD (100) 
TSS(IOO) 

1 . 
i* 

184 

185 

186 

187 

188 

68 


TABLE  7.  SWEEP  PROGRAM  MASS  STORAGE  FILE  RECORDS  (CONCL) 


Description 

Weight  summary  data,  pivot  and 
center-section  structures, 
gross  weight  3 

Calculated  mass  distribution 
data  for  yaw  inertia 

Not  used 

Read 
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TABLE  8.  IFL  ARRAY  PROGRAM  CONTROLS  (IFLOW  BLOCK) 


Control  Card 
No.  2 Column 

Description 

71 

Airloads  module  execution  control 

0 - execute 

1 * do  not  execute 

72 

Wing  execution  control  for  wing  and  empennage  module 

0 ■ execute 

1 = do  not  execute 

73 

Fuselage  module  execution  control 

0 * execute 

1 ■ do  not  execute 

74 

Landing  gear  module  execution  control 

0 = execute 

1 * do  not  execute 

75 

Horizontal  tail  execution  control  for  wing  and  empennage 
module 

0 * execute 

1 - do  not  execute 

76 

Vertical  tail  execution  control  for  wing  and  empennage 
module 

0 * execute 

1 ■ do  not  execute 

77 

Air  induction  system  module  execution  control 

0 18  execute 

1 * do  not  execute 

78 

Fatigue  module  execution  control 

0 = execute 

1 ■ do  not  execute 

79 

Final  output  module  execution  control 

0 = execute 

1 = do  not  execute 

80 

File  initialization  control  for  subsequent  cases 

0 = leave  files  as  they  exist  and  update  with  input 

data 

1 * reinitialize  data  files  from  TAPE7 
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TABLE  8.  IFL  ARRAY  PROGRAM  CONTROLS  (IFLOW  BLOCK)  (CONCL) 


IFL 

Loc 

Control  Card 
No.  2 Column 

Description 

11 

39-40 

Wing  construction  indicator 

00  ■ metal  structure 

01  - advanced  composite 

12 

41-42 

Horizontal  tail  construction  indicator 

00  ■ metal  structure 

01  * advanced  composite 

13 

43-44 

Vertical  tail  construction  indicator 

00  - metal  structure 

01  » advanced  composite 

The  data  management  module  develops  compatible  vehicle  and  structural 
component  geometry  data  for  use  by  the  other  design  data  development  modules 
and  the  weight  analysis  modules.  This  module  also  provides  weight  distribu- 
tions, balance,  and  inertia  required  for  the  evaluation  of  design  loads.  Per- 
formance requirements  are  also  organized  for  use  by  the  airloads  module. 
Methods,  functions,  processes,  and  description  of  the  data  management  module 
are  presented  in  Part  2 of  this  volume. 

Detail  discussions  of  the  flutter  and  temperature  module  are  presented  in 
Volume  IV.  This  module  calculates  critical  surface  flutter  design  parameters 
for  the  wing,  horizontal  tail,  and  vertical  tail.  T-tail  flutter  is  also 
evaluated  for  the  vertical  tail.  Structural  temperatures  are  calculated  at 
critical  flutter  conditions  and  at  the  flight  load  evaluation  conditions. 

The  airloads  module  develops  design  airloads  and  wing  bending  moment 
fatigue  spectra.  Component  airloads  and  centers  of  pressure  are  calculated  for 
a number  of  flight  conditions  to  provide  reasonable  expectation  that  the  maxi- 
mum airloads  are  encompassed.  Module  methods,  formulations,  and  program 
description  are  given  in  Volume  III. 

Ihe  fatigue  module  evaluates  wing  bending  moment  spectra  and  fuselage 
pressure  cycle  data  to  determine  allowable  operating  stresses.  These  allow- 
ables are  stored  in  the  material  property  files  for  use  by  the  wing  and  fuse- 
lage analysis  modules.  Methods,  formulations,  and  program  description  are 
presented  in  Volume  IV. 
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TABLE  9.  XMISC  ARRAY  VARIABLES  (MISC  BLOCK) 


Loc 

Defined 

Used 

Description 

Routine 

Overlay 

Routine 

Overlay 

1 

READ 

(1,0) 

FATGUE 

AISMN 

CCNTL 

MFCNTL 

n 

Number  of  arrays  of  material 
properties  in  mass  storage  in 
records  41-60 

2 

OLAYOO 

(0,0) 

CCNTL 

ALQAD 

Component  indicator  for  wing  and 
empennage  module 

1 ■ wing 

2 ■ horizontal  tail 

3 - vertical  tail 

3 

OLAYOO 

PROG 

1 •’ 

OLAYOO 

(0,0) 

Set  to  0.0  in  OLAYOO;  set  to  1.0  at 
end  of  PROG  so  that  OLAYOO  will  call 
OLAY17 . 

1 

OLAYOO 

(0,0) 

READ 

ccm 

M < 

| 

Case  number 

5 

WHVQQ 

(3,0) 

CCNTL 

(8,0) 

Dynamic  pressure  for  wing  flutter 
design,  lb/ft2 

6 

WHVQQ 

(3,0) 

CCNTL 

(8,0) 

Dynamic  pressure  for  horizontal  tail 
flutter  design,  lb/ft2 

1 

WHVQQ 

(3,0) 

CCNTL 

(8,0) 

Dynamic  pressure  for  vertical  tail 
flutter  design,  lb/ft2 

8 

WHVNET 

(4,0) 

CCNTL 

(8,0) 

Wing  design  (reference)  tempera- 
ture, 0lF 

9 

WHVNET 

(4,0) 

CCNTL 

(8,0) 

Horizontal  tail  design  (reference) 
temperature , 0 F 

10 

WHVNET 

(4,0) 

CCNTL 

(8,0) 

Vertical  tail  design  (reference) 
temperature , 0 F 

11 

OLAYOO 

READ 

(0,0) 

(1,0) 

READ 

(1,0) 

Case  indicator 

1.0  = first  case 

2.0  = subsequent  case 
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TABLE  9.  XMISC  ARRAY  VARIABLES  (MI SC  BLOCK)  (CONT) 


Loc 

Defined 

Used 

Description 

Routine 

Overlay 

Routine 

Overlay 

12 

WHVGEO 

(2,0) 

SVFTAB 

(3,0) 

Wing  aspect  ratio  (wing  fixed  or 
aft) 

13 

WHVGEO 

(2,0) 

SVFTAB 

CCNTL 

Sweep  of  wing  quarter-chord  (wing 
fixed  or  aft),  deg 

14 

WHVGEO 

(2,0) 

SVFTAB 

(3,0) 

Wing  taper  ratio  (wing  fixed  or  aft) 

15 

READ 

(1,0) 

WHVQQ 

WHVMAT 

MAXLDS 

WHVNET 

FTGCTL 

1 

Wing  material  identification  number 

16 

WHVGEO 

(2,0) 

SVFTAB 

(3,0) 

Horizontal  tail  aspect  ratio 

17 

WHVGEO 

(2,0) 

SVFTAB 

(3,0) 

Sweep  of  horizontal  tail  quarter- 
chord,  deg 

18 

WHVGEO 

(2,0) 

SVFTAB 

(3,0) 

Horizontal  tail  taper  ratio 

19 

READ 

(1,0) 

WHVQQ 

WHVMAT 

MAXLDS 

WHVNET 

| 

Horizontal  tail  material  identifi- 
cation number 

20 

WHVGEO 

(2,0) 

SVFTAB 

(3,0) 

Vertical  tail  aspect  ratio 

21 

WHVGEO 

(2,0) 

SVFTAB 

(3,0) 

Sweep  of  vertical  tail  quarter- 
chord,  deg 

22 

WHVGEO 

(2,0) 

SVFTAB 

(3,0) 

Vertical  tail  taper  ratio 

23 

READ 

(1,0) 

WHVQQ 

WHVMAT 

MAXLDS 

WHVNET 

(3,0) 

(3.0) 

(4.0) 
(4,0) 

Vertical  tail  material  identifica- 
tion number 
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TABLE  9.  XMISC  ARRAY  VARIABLES  (MISC  BLOCK}  (CONT) 


Loc 

Defined 

Used 

Routine 

— 

Overlay 

Routine 

Overlay 

Description 

24 

READ 

(M) 

DATAIN 

(2,0) 

Maximum  taxi  weight;  if  not  defined, 
additional  landing  gear  design  data 
are  transferred  to  record  25 

25 

WHVGEO 

(2,0) 

SVFTAB 

(3,0) 

Wing  aspect  ratio  (forward  position 
variable-sweep  only) 

26 

WHVGEO 

(2,0) 

SVFTAB 

CCNTL 

:s  1 

Sweep  of  wing  quarter-chord  (for- 
ward position  variable-sweep  only) , 
deg 

27 

WHVGEO 

(2,0) 

SVFTAB 

(3,0) 

Wing  taper  ratio  (forward  position 
variable -sweep  only) 

28 

WHVQQ 

(3,0) 

CCNTL 

(8,0) 

Wing  structural  material  shear  mod- 
ulus at  design  flutter  point, 
lb/in.  2 

29 

WHVQQ 

(3,0) 

CCNTL 

(8,0) 

Horizontal  tail  structural  material 
shear  modulus  at  design  flutter 
point,  lb/ in. 2 

30 

WHVQQ 

(3,0) 

CCNTL 

(8,0) 

Vertical  tail  structural  material 
shear  modulus  at  design  flutter 
point,  lb/in. 2 

31 

READ 

(1,0) 

FTGCTL 

(5,0) 

Fuselage  cover  material  identifi- 
cation number 

32 

BLCNTL 

(4,0) 

FATGUE 

(5,0) 

Maximum  net  unswept  wing  bending 
moment  at  side  of  fuselage  station, 
in. -lb 

33 

BLCNTL 

(4,0) 

FATGUE 

(5,0) 

Maximum  net  swept  wing  bending 
moment  at  wing  station  2,  in. -lb 

34 

DFATMG 

(2,0) 

FATGUE 

(5,0) 

Vehicle  service  life,  hr 

35 

READ 

(1,0) 

FUSNET 

(4,0) 

Vehicle  sink  speed  at  landing 
design  weight,  ft/sec 

TABLE  9.  XMISC  ARRAY  VARIABLES  (MI SC  BLOCK)  (CONT) 


Loc 

Defined 

Used 

Description 

Routine 

Overlay 

Routine 

Overlay 

36 

READ 

(1,0) 

FUSNET 

(4,0) 

Main  landing  gear  stroke,  in. 

37 

READ 

d.O) 

FUSNET 

(4,0) 

Ratio  of  ultijnate  to  limit  design 
factor 

38 

READ 

(1.0) 

FUSNET 

(4,0) 

Taxi  load  factor 

39 

OLAYOO 

PROG 

TBOPT 

PROG 

TBOPT 

MB 

Wing  and  empennage  module  flow  con- 
trol; initialized  to  0.0  by  OLAYOO 
at  start  of  module  execution. 

40 

OLAYOO 

READ 

(0,0) 

(1.0) 

OLAYOO 

(0,0) 

Indicator  set  to  1.0  in  OLAYOO;  set 
to  0.0  in  READ  if  GENERAL  data  are 
input 

41 

READ 

(1.0) 

FTGCTL 

(5,0) 

Fuselage  minor  frame  material 
identification  number 

42 

WHVNET 

(4,0) 

VLQAD 

VLQAD1 

1 

Indicator  to  designate  that  hori- 
zontal tail  loads  have  been 
reversed 

0.0  ■ loads  have  not  been  reversed 
1.0  ■ loads  have  been  reversed 

43 

DFA1MG 

(2,0) 

BLCNTL 

(4,0) 

Unsweptwing  inertia  bending  moment 
per  g at  basic  flight  design  weight 
(wing  fixed  or  aft)  at  side  of 
fuselage  station,  in. -lb 

44 

DFATMG 

(2,0) 

BLCNTL 

(4,0) 

Sweptwing  inertia  bending  moment 
per  g at  basic  flight  design  weight 
(wing  fixed  or  aft)  at  wing  sta- 
tion 2,  in. -lb 

45 

DFATMG 

(2,0) 

BLCNTL 

(4,0) 

Unsweptwing  inertia  bending  moment 
per  g at  maximum  design  weight 
(wing  fixed  or  fwd)  at  side  of  fuse- 
lage station,  in. -lb 

( 

j 

j 

i 
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TABLE  9.  XMISC  ARRAY  VARIABLES  (MI SC  BLOCK)  (COOT) 


Loc 

Defined 

Used 

Description 

Routine 

Overlay 

Routine 

Overlay 

46 

DFA1MG 

(2,0) 

BLCNTL 

(4,0) 

llnsweptwing  inertia  bending  moment 
per  g at  basic  flight  design  weight 
(wing  fwd)  at  side  of  fuselage  sta- 
tion, in. -lb 

47 

DFATMG 

(2,0) 

BLCNTL 

(4,0) 

Unsweptwing  inertia  bending  moment 
per  g at  landing  design  weight  (wing 
fwd)  at  side  of  fuselage  station, 
in. -lb 

48 

DFATMG 

(2,0) 

BLCNTL 

(4,0) 

Sweptwing  inertia  bending  moment 
per  g at  maximum  design  weight  (wing 
fid)  at  station  2,  in. -lb 

49 

DFATMG 

(2,0) 

BLCNTL 

(4,0) 

Sweptwing  inertia  bending  moment 
per  g at  basic  flight  design  weight 
(wing  fwd)  at  station  2,  in. -lb 

50 

DFATMG 

(2,0) 

BLCNTL 

(4,0) 

Sweptwing  inertia  bending  moment 
per  g at  landing  design  weight 
(wing  fwd)  at  station  2,  in. -lb 

51 

READ 

(1,0) 

BLCNTL 

(4,0) 

Air  vehicle  class  indicator 

1.0  = fighter  (F) 

2.0  = attack  (A) 

3.0  » tactical  bomber  (BI) 

4.0  « strategic  bomber  (BII) 

5.0  a cargo  assault  (CA) 

6.0  ■ cargo  transport  (CT) 

52 

READ 

(1,0) 

BLCNTL 

(4,0) 

Wing-type  indicator 
-1.0  = fixed  wing 
1.0  = variable  sweep  wing 

53 

READ 

(1,0) 

DCCNTL 

WHVQQ 

BLCNTL 

(2,0) 

(3.0) 

(4.0) 

Vertical-tail-type  indicator 
-1.0  = single  tail 
0.0  * dual  tail 
1.0  = T-type  tail 
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TABLE  9.  XMISC  ARRAY  VARIABLES  (MISC  BLOCK)  (CONT) 


Loc 

Defined 

Used 

Description 

Routine 

Overlay 

Routine 

Overlay 

54 

READ 

(1.0) 

BLCNTL 

(4,0) 

Load  calculation  option  indicator 
-1.0  ■ calculate  basic  loads  only 
0.0  ■ calculate  fatigue  spectra 
only 

1.0  - calculate  both  basic  loads 
and  fatigue  spectra 

55 

READ 

(1.0) 

BLCNTL 

(4,0) 

Total  vehicle  load  calculation 
control 

1.0  ■ compute  all  loads  (fuselage, 
wing,  horizontal,  vertical) 
0.0  - compute  loads  as  indicated 
by  controls  locations  56 
through  59 

56 

READ 

d.O) 

BLCNTL 

(4,0) 

Fuselage  load  calculation  indicator 
1.0  ■ compute 
0.0  = do  not  compute 

57 

READ 

(1.0) 

BLCNTL 

(4,0) 

Wing  load  calculation  indicator 
1.0  = compute 
0.0  = do  not  compute 

58 

READ 

(1.0) 

BLCNTL 

(4,0) 

Horizontal  tail  load  calculation 
indicator 
1.0  * compute 
0.0  * do  not  compute 

59 

READ 

(1.0) 

BLCNTL 

(4,0) 

Vertical  tail  load  calculation 
indicator 
1.0  = compute 
0.0  = do  not  compute 

60 

READ 

(1.0) 

BLCNTL 

(4,0) 

Load  conditions  1 through  5 calcu- 
lation indicator  (positive  maneuver 
conditions) 

1.0  * compute 

0.0  = do  not  compute 

TABLE  9.  XMISC  ARRAY  VARIABLES  (MISC  BLOCK)  (CQNT) 


Loc 

Defined 

Used 

Description 

Routine 

Overlay 

Routine 

Overlay 

61 

READ 

(1.0) 

BLCNTL 

(4,0) 

Load  conditions  6 and  7 calculation 
indicator  (negative  maneuver 
conditions) 

1.0  ■ compute 

0.0  - do  not  compute 

62 

READ 

(1.0) 

BLCNTL 

(4,0) 

Load  condition  8 calculation  indi- 
cator (flap-down  maneuver 
condition) 

1.0  ■ compute 

0.0  - do  not  compute 

63 

READ 

(1.0) 

BLCNTL 

(4,0) 

Load  condition  9 calculation  indi- 
cator (flaps -down  landing) 

1.0  - compute 

0.0  « do  not  compute 

64 

READ 

(1.0) 

BLCNTL 

(4,0) 

Load  conditions  10  through  13  cal- 
culation indicator  (positive  verti- 
cal gust  conditions) 

1.0  = compute 

0.0  = do  not  compute 

65 

READ 

d.O) 

BLCNTL 

(4,0) 

Load  conditions  14  through  17  cal- 
culation indicator  (negative  verti- 
cal gust  conditions) 

1.0  ■ compute 

0.0  ■ do  not  compute 

66 

READ 

(1.0) 

BLCNTL 

(4,0) 

Load  conditions  18  and  19  calcula- 
tion indicator  (lateral  gust 
conditions) 

1.0  = compute 

0.0  = do  not  compute 

67 

READ 

(1.0) 

BLCNTL 

(4,0) 

Load  conditions  20  and  21  calcula- 
tion indicator  (pitching  accelera- 
tion conditions) 

1.0  ■ compute 

0.0  * do  not  compute 

I 

I 

i 
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TABLE  9.  XMISC  ARRAY  VARIABLES  (MISC  BLOCK)  (CONT) 


Loc 

Defined 

Used 

Description 

Routine 

Overlay 

Routine 

Overlay 

68 

READ 

(1,0) 

BLCNTL 

(4,0) 

Load  conditions  22  and  23  calcula- 
tion indicator  (yawing  acceleration 
conditions) 

1.0  * compute 

0.0  ■ do  not  compute 

69 

READ 

(1,0) 

BLCNTL 

(4,0) 

Wing  fatigue  spectra  calculation 
indicator 

-1.0  = compute  gust  and  maneuver 
spectra 

1.0  = compute  gust  spectra  only 

70 

CLAY00 

(0,0) 

READ 

(1,0) 

Input  data  deck  identification 
"GENERAL  " 

71 

OLAYOO 

(0,0) 

READ 

(1,0) 

Input  data  deck  identification 
"WING 

72 

OLAYOO 

(0,0) 

READ 

(1,0) 

Input  data  deck  identification 
"HORIZONTAL" 

73 

OLAYOO 

(0,0) 

READ 

(1,0) 

Input  data  deck  identification 
"VERTICAL  " 

74 

OLAYOO 

(0,0) 

READ 

(1,0) 

Input  data  deck  identification 
"FUSELAGE  " 

75 

OLAYOO 

(0,0) 

READ 

(1,0) 

Input  data  deck  identification 
"LG  " 

76 

OLAYOO 

(0,0) 

READ 

(1,0) 

Input  data  deck  identification 
"AIS 

77 

OLAYOO 

(0,0) 

READ 

(1,0) 

Input  data  deck  identification 
"FATIGUE  " 

78 

OLAYOO 

(0,0) 

READ 

(1,0) 

Input  data  deck  identification 
"WHV  LOADS  " 

79 

OLAYOO 

(0,0) 

READ 

(1,0) 

Input  data  deck  identification 
"FUS  LOADS  " 

TABLE  9.  XMISC  ARRAY  VARIABLES  (MISC  BLOCK)  (CONCL) 


Defined 

Used 

Loc 

Routine 

Overlay 

Routine 

Overlay 

Description 

80 

OLAYOO 

(0,0) 

READ 

(1.0) 

Input  data  deck  identification 

"INERTIA  " 

81 

OLAYOO 

(0,0) 

READ 

d.O) 

End  of  case  data  identification 

"EXECUTE  " 

82 

OLAYOO 

(0,0) 

Alphanumeric  characters,  "WING" 

83 

OLAYOO 

(0,0) 

Alphanumeric  characters,  "H.T." 

84 

OLAYOO 

(0,0) 

Alphanumeric  characters,  "V.T." 

85- 

READ 

(1.0) 

OLAYOO 

(0,0) 

Case  title  (alphanumeric  inform- 

100 

READ 

Wmm 

tion  on  first  two  cards  in  the 

SPDALT 

1 jCl 

input  deck  for  each  case) 

DSGNPR 

■ SSI 

AISMN 

(7,0) 

SPAL 

(7,0) 

DSGNP 

(7,0) 

DUCTS 

(7,0) 

NACELE 

(7,0) 

SUMARY 

(7,0) 

CCNTL 

(8,0) 

PRIG 

(8,0) 

PRTA 

0,0) 

PRTH 

(9,0) 

PRTB 

(10,0) 

PRTC 

(10,0) 

WLETE 

(14,0) 

PRTD 

(17,0) 

ACPRTA 

(18,0) 

PRTB 

(18,0) 

PRTC 

wEm 

PRTH 

i 
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STRUCTURAL  WEIGHT  ESTIMATION 

Air  vehicle  structural  component  weight  analysis  modules  calculate 
structural  weights  for: 

1.  Wing  (refer  to  Volume  VI) 


2.  Horizontal  tail  (refer  to  Volume  VI) 

3.  Vertical  tail  (refer  to  Volume  VI) 

4.  Fuselage  (refer  to  Volume  VII) 

5.  Landing  gear  (refer  to  Volume  V) 

6.  Nacelles,  engine  section,  and  air  induction  system  (refer  to 
Volume  V) 

Computed  weights  are  derived  so  that  detail  weight  data  are  available  at  the 
end  of  the  evaluation  phase.  Modules  which  evaluate  these  components  may  be 
operated  in  stand-alone  modes  or  in  the  integrated  mode  by  using  data  from  the 
design  data  development  modules. 


OUTPUT 

Several  levels  of  printed  output  are  provided  from  the  modules  that  are 
executed  in  the  computation  process.  Summary  weight  results  and  error  and 
warning  messages  are  standard  program  output.  Other  types  of  program  output 
are  controlled  through  user  selection  of  print  indicators. 

Figure  6 shows  typical  output  from  the  fuselage  module.  The  basic  output, 
Figure  7,  is  the  integrated  summary  of  results  from  each  of  the  weight 
analysis  modules.  This  summary  is  organized  in  the  final  output  module.  Over- 
lay (13,0).  Initial  assumptions  (Figure  8)  and  dimensional  and  structural 
data  (Figure  9)  are  other  summary  information  printed  by  the  output  module. 

Error  and  warning  messages  are  printed  when  data  compatibility  problems 
are  encountered  or  when  problem  definitions  are  beyond  the  program  limita- 
tions. These  messages  describe  the  problem  and  the  path  taken  to  circumvent 
the  situation.  This  allows  for  completion  of  downstream  computations  which 
may  produce  unrelated  errors. 


I 
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Optional  output  that  can  be  printed  through  control  card  indicators  is 
as  follows: 

1.  Details  of  weight  analysis  results 

2.  Details  of  structural  synthesis  results 

3.  Details  of  design  data  and  requirements 

4.  Details  of  intermediate  program  calculations 

A complete  guide  for  the  selection  of  print  indicators  is  presented  in  Vol- 
ume IX,  Users'  Manual. 
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Figure  6.  Sample  output  of  fuselage  weight 
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Figure  6.  Sample  output  of  fuselage  weight  summary  (cont). 
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Figure  7.  Sample  output  of  group  weight  statement 
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Figure  7.  Sanple  output  of  gimp  weight  statement  (cont) 
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Figure  7.  Sample  output  of  group  weight  statement  (concl). 
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Section  IV 


SWEEP  CONTROL  PROGRAM 


PROGRAM  DESCRIPTION 

The  function  of  the  SWEEP  control  program,  OLAYOO,  is  to  initialize  the 

I input/output  device,  mass  storage  device,  and  to  control  the  execution  of  the 

problem.  CDC  system  routine  OPENMS  is  used  to  open  the  mass  storage  file, 
which  consists  of  200  records. 

[ 

This  program  initializes  the  data  deck  identification  titles  in  labeled 
common  block  MISC,  clears  the  first  50  cells  of  the  MISC  block,  and  initializes 
the  case  counter  and  indicator.  Input  data  are  then  processed  by  calling  the 
input  data  processing  module.  The  input  data  processing  module  organizes 
executive  controls  and  key  words  in  the  labeled  cannon  blocks  IFLOW  and  MISC. 
These  controls  are  then  used  to  proceed  through  the  problem  as  shown  in  the 
logic  flow  diagram,  Figure  10. 

This  program  does  not  perform  any  calculations. 


BLANK  OOmXi 

Blank  common  is  not  used. 


SCRATCH  ARRAYS 

The  IF1  array  is  used  to  define  the  integer  counter  and  number  of 
records  in  the  mass  storage  file.  IND  and  N are  scratch  counters. 


LABELED  CCWON 

IP (40)  Print/no-print  indicator 

0 ■ print  module  titles 

1 = do  not  print 

IFL  Program  flow  controls  (refer  to  Table  8) 

[ 

I 
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XMISC(2)  Lifting  surface  identification 

1.0  ■ wing 

2.0  * horizontal  tail 

3.0  ■ vertical  tail 


XMISC(3)  Wing  and  empennage  structural  analysis  completion  code 
0 » analysis  not  complete 

1.0  = analysis  complete 

XMISC(4)  Problem  case  number 

XMISC(ll)  Problem  case  indicator 

1.0  a first  case 

2.0  * second  and  subsequent  cases 

XMISC(39)  Wing  and  empennage  module  flow  control,  initialized  to  0.0 

XMISC(40)  Data  management  and  flutter  and  temperature  modules  flow 
control,  defined  by  presence  or  omission  of  "GENERAL"  data 
deck  in  problem  case 

1.0  * do  not  execute 
0.0  - execute 

XMISC(70)  Alphanumeric  input  data  deck  descriptive  titles  (refer  to 

to  Table  9) 

XMISC(81) 


MASS  STORAGE  FILE  RECORDS 

File  1,  consisting  of  200  records  defined  (OPENMS). 


ERROR  MESSAGES 

There  are  no  error  messages. 
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Figure  10.  SWEEP  control  program  logic  flow  diagram. 
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Figure  10. 


Call  OVERLAY  (5HALPHA,  5,0) 
Fatigue  module  control 
program  FATGUE 


Call  OVERLAY  (5HALPHA,  6,0) 
landing  gear  module 
control  program  LANDGR 


Call  OVERLAY  (5HALPHA,  7,0) 
air  Induction  system  module, 
control  program  AISMN 


SWEEP  control  program  logic  flow  diagram  (cont) . 
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mmmmmrn 


Calculate 

fuselage 


Call  OVERLAY  (5HALPHA,  11,0) 
Call  OVERLAY  (5HALPHA,  12,0) 
fuselage  module  links  1 and  2, 
FUS01 , FUS02 


Print  output 
. summary 


Call  OVERLAY  (5HALPHA,  13,0) 
final  output  module  control 
program  OUTPUT 


XMISC  (11)  - 2.0 
subsequent  case 

Start  next  case 

Figure  10.  SWEEP  control  program  logic  flow  diagram  (concl) 


SWEEP  CONTROL  PROGRAM  FLOW  CHARTS  AND  FORTRAN  LISTS 
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Section  V 


INPUT  DATA  PROCESSING  MODULE 


PROGRAM  DESCRIPTION 


The  function  of  the  input  data  processing  module  is  to  read  the  input 
data  and  in  itialize  the  problem.  This  module  consists  of  a main  program, 
READ,  and  two  relative  address  read  routines,  DECRD  and  DECRD7.  DECRD  is 
used  to  read  the  relative  address  format  input  cards,  and  DECRD7  is  used  to 
read  permanent  data  bank  records  from  TAPE7.  CDC  system  routines  READMS 
and  WRITMS  are  used  to  read  and  write  mass  storage  file  records. 


GENERAL  MAPS 

Data  storage  and  transmittal  are  accomplished  through  the  use  of  blank 
common,  labeled  common,  and  mass  storage  file  records.  Temporary  data 
arrays  GDSAVE  and  ND  are  stored  in  the  program  region  of  READ.  Blank 
common  is  used  to  read  and  write  data  records.  Location  in  coninon  is  supplied 
as  an  argument  to  the  read  routines  DECRD,  DECRD7,  and  REAIMS,  and  to  the 
write  routine  WRITMS  by  the  control  program.  Variables  in  blank  common 
are  dependent  on  the  processing  sequence  of  data  records. 

Labeled  coninon  blocks  IPRINT,  IFLOW,  MISC,  and  FDATT  are  used  in  this 
module.  The  FDATT  block,  which  is  used  to  store  weight  summary  data  from 
the  weight  analysis  modules,  is  cleared  in  the  initialization  phase  of 
program  operation. 


PROGRAM  READ 

General  Description 

Deck  name : READ 

Entry  name:  OVERLAY  (5HALPHA,  1,  0) 

Called  by:  OLAYOO 

Subroutines  called:  DECRD,  DECRD7 

TVro  operations  are  performed  in  this  routine.  The  first  process  con- 
sists of  mass  storage  file  record  initialization.  The  second  process 
consists  of  case  design  data  processing. 
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This  routine  is  presented  a control  indicator,  XMISC(ll),  which 
indicates  whether  the  problem  case  is  the  first  case  (XMISC(ll)  ■ 1.0)  or 
a subsequent  case  (XMISC(ll)  * 2.0)  of  a problem  run.  For  either  situation, 
input  case  data  deck  title  cards  and  the  two  case  control  cards  are  read. 
Data  in  the  control  cards  are  organized  in  labeled  conmon  arrays,  IP 
(IPRINT  block) , IFL  (IFLOW  block) , and  XMISC  (MISC  block) , as  shown  in 
Tables  3 and  4. 

A file  initialization  indicator,  IFL (10),  is  obtained  from  case  con- 
trol card  2. 

IFL(10)  ■ 0 indicates  leave  files  as  they  exist  and  update  with  input 
data 

IFL (10)  = 1 indicates  reinitialize  data  files 

Mass  storage  file  records  are  initialized  for  the  first  problem  case 
(XMISC(ll)  * 1.0)  or,  for  a subsequent  case,  with  IFL(10)  * 1.  For  sub- 
sequent cases  where  IFL (10)  = 0,  the  file  initialization  procedure  is 
bypassed.  Mass  storage  file  records  which  are  defined  in  this  module  are 
shown  in  Table  10. 


Initialization  of  Mass  Storage  File  Records 

Certain  mass  storage  file  records  are  initialized  from  TAPE7  records 
as  shown  in  Figure  4 and  Table  10.  DECRD7  is  used  to  read  numeric  data 
from  TAPE7. 

4 

.1  \ 

The  first  nine  records  on  TAPE7  are  read  by  DECRD7  and  written  in  - 
mass  storage  file  records  1 through  9 for  use  by  the  airloads  module. 

The  next  record  on  TAPE7  consists  of  wing  permanent  data  which  are 
used  to  initialize  mass  storage  file  record  23.  The  next  two  TAPE7  records 
consist  of  changes  to  the  wing  permanent  data  for  the  horizontal  and 
vertical  tails,  respectively.  Mass  storage  file  records  26  and  27  are 
initialized  by  modification  of  record  23. 

The  next  two  TAPE7  records  are  used  to  initialize  mass  storage  file 
records  24  and  25. 

The  following  record  on  TAPE7  consists  of  alphanumeric  ramp  titles  and 
numeric  data.  Ramp  titles  are  read  into  data  locations  (conmon)  771  through 
1700,  numeric  data  are  then  read,  and  the  combined  information  is  used  to 
initialize  file  record  28. 
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TABLE  10.  MASS  STORAGE  FILE  RECORD  ORGANIZATION  IN  INPUT  DATA  PROCESSING  MODULE 


Record 

No. 

Array  Name 
an)  Size 

Initialization 
Source  or  Value 

Update  Data 
Source 

Description 

1 

D(S6) 

TAPE7 

Aerodynamic  data  (refer  to  Vol  III) 

2 

0(853) 

TAPE7 

Subsonic  aerodynamic  data  (refer  to  Vol  III) 

3 

D(146) 

TAPE7 

Deflected  flap  data  (refer  to  Vol  III) 

4 

D(734) 

TAPE7 

Supersonic  aerodynamic  data  (refer  to  Vol  III) 

5 

D(288) 

TAPE 

"GENERAL" 

Blocked  mission  segment  data  (refer  to  Vol  III) 

6 

D(340) 

TAPE7 

Maneuver  load  factor  spectra  data  (refer  to  Vol  III) 

7 

D(60) 

TAPE7 

Taxi  load  factor  spectra  data  (refer  to  Vol  III) 

8 

D(72) 

TAPE7 

Turbulence  field  parameters  (refer  to  Vol  III) 

9 

D(109) 

TAPE7 

Gust  response  factors  (refer  to  Vol  III) 

11 

D(1606) 

TAPE7 

"GENERAL" 

Design  data  for  data  management  module 

12 

0(312) 

TAPE7 

Flutter  and  temperature  data  (refer  to  Vol  IV) 

17 

RATIO(264) 

1.0 

Loads  normalizing  factors  (refer  to  Vol  III) 

21 

D (200 ) 

0.0 

Wing  and  enpennage  design  data  (refer  to  Vol  VI) 

23 

D(2060) 

TAPE7 

"WING" 

Wing  design  data  (refer  to  Vol  VI) 

24 

D(2000) 

TAPE7 

"GENERAL" 

"FUSELAGE" 

Fuselage  design  data  (refer  to  Vol  VII) 

25 

D(116) 

TAPE1 

"LG" 

Landing  gear  design  data  (refer  to  Vol  V) 

26 

0(2060) 

TAPE7 

"HORIZONTAL" 

Horizontal  tail  design  data  (refer  to  Vol  VI) 

27 

D(2060) 

TAPE7 

’VERTICAL" 

Vertical  tail  design  data  (refer  to  Vol  VI) 

28 

D(2000) 

TAPE7 

"GENERAL" 

"AIS" 

Air  induction  system,  nacelle,  and  engine  section 
design  data  (refer  to  Vol  V) 

29 

D(2400) 

0.0 

"FATIGUE" 

Fatigue  evaluation  data  (refer  to  Vol  IV) 

32 

D(198) 

0.0 

"NHV  LOADS” 

Wing  and  empennage  loads  data  (refer  to  Vol  III) 

33 

D(672) 

0.0 

"FUS  LOADS" 

Fuselage  loads  data  (refer  to  Vol  III) 

34 

D(480) 

0.0 

"INERTIA" 

Vehicle  weight  distribution  (refer  to  Vol  VII) 

35 

DUFMY(830) 

"FATIGUE" 

Wing  bending  moment  spectra  (refer  to  Vol  IV) 

36 

D(S00) 

TAPE7 

Airfoil  data  (refer  to  Vol  VI) 

37 

D(100 

TAPE7 

T-tail  flutter  constants  (refer  to  Vol  VI) 

38 

D(50) 

0.0 

Surface  flutter  data  (refer  to  Vcl  IV) 

41-60 

TMF(300) 

TAPE7 

Material  properties  data  (refer  to  Vol  IV) 

*» 
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Mass  storage  file  records  12,  11,  36,  and  37  are  initialized  from 
numeric  data  in  the  following  four  TAPE7  records. 

The  remainder  of  TAPE7  records  are  material  properties  library  data. 

Each  of  these  records  consist  of  two  title  cards,  followed  by  numeric 
data.  As  many  as  20  different  material  records  may  be  stored  on  TAPE7. 
Alphanumeric  information  from  the  title  cards  are  combined  with  the  numeric 
data  to  create  mass  storage  file  records  41  through  60.  A count  of  the 
number  of  different  materials  is  kept  in  XMISC(l).  Two  blank  cards,  followed 
by  a numeric  card  with  0.0  in  relative  address  location  1,  designate 
termini  tion  of  material  records  on  TAPE7. 

Mass  storage  file  records  17,  21,  29,  32,  33,  34,  and  38  are  also 
initialized.  Variables  in  file  record  17  are  initialized  at  1.0;  variables 
in  the  other  records  are  set  at  0.0.  Labeled  common  block  FDATT  is  also 
set  to  0.0  in  the  initialization  procedure. 


Case  Design  Data  Processing 

Any  number  of  design  data  decks  may  exist  in  a given  problem  case. 

Each  of  the  decks  are  identified  by  a unique  alphanumeric  name  which 
precedes  the  numeric  data.  A comparative  test  between  the  design  data 
deck  title  and  preprogrammed  names  in  the  labeled  common  block  MISC  is 
used  to  identify  each  deck.  The  alphanumeric  name  ’'EXECUTE"  is  used  to 
terminate  reading  of  design  data  and  to  return  to  OLAY00.  The  integer 
counter  (IND),  preprogrammed  deck  names,  and  their  labeled  common  locations 
are  shown  in  Table  11. 

Primary  function  of  each  of  the  design  data  decks  is  to  update  the 
appropriate  mass  storage  file  record  as  shown  in  Table  11.  The  "GENERAL" 
and  "FATIGUE"  design  data  decks  are  also  used  to  create  or  update  other 
file  records. 

The  "GENERAL"  data  deck  is  used  to  update  record  11.  Certain  data  in 
this  record  are  identical  to  data  in  the  "FUSELAGE"  and  "AIS"  data  decks. 
Therefore,  the  duplicated  data  are  reorganized  and  used  to  update  records 
24  through  28  as  shown  in  Table  12.  Wing  and  empennage  chords  at  the 
fuselage -to -surface  intersection  station  (Table  12)  are  calculated  from 
"GENERAL"  design  data  and  stored  in  file  record  24.  Surface  root  chord  is 
calculated  by  equation  1. 


C 


R 


/s~ 

2VAR  (12) 

(1  + X) 


(1) 
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TABLE  11.  INPUT  DESIGN  DATA  DECK  IDENTIFICATION 


Counter 

IND 

Alphanumeric 
Deck  Name 

XMISC 

Loc 

Principle 
File  Record 
No. 

Description 

1 

’’GENERAL" 

70 

11 

Design  data  deck  for 
data  management 
module 

2 

"WING” 

71 

23 

Design  data  deck  for 
wing  analysis 

3 

"HORIZONTAL" 

72 

26 

Design  data  deck  for 
horizontal  tail 
analysis 

4 

"VERTICAL" 

73 

27 

Design  data  deck  for 
vertical  tail 
analysis 

S 

"FUSELAGE" 

74 

24 

Design  data  deck  for 
fuselage  analysis 

6 

"LG" 

75 

25 

Design  data  deck  for 
landing  gear 
analysis 

7 

"AIS" 

76 

28 

Design  data  deck  for 
air  induction  system, 
nacelle,  and  engine 
section  analysis 

8 

"FATIGUE" 

77 

29 

Design  data  deck  for 
fatigue  analysis 

9 

"WHV  LOADS" 

78 

32 

Input  loads  for  wing, 
horizontal  tail , and 
vertical  tail 
analysis 

10 

"FUS  LOADS" 

79 

33 

Input  loads  data  for 
fuselage  analysis 

11 

"INERTIA" 

80 

34 

Input  vehicle  weight 
distributions  and 
inertia  for  fuselage 
analysis 

1? 

"EXECUTE" 

81 

End  of  case  data 
instruction 
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TABLE  12.  GDSAVE  TEMPORARY  SAVE  ARRAY  LOCATIONS 


GDSAVE 

Loc 

"GENERAL" 
Deck  Loc 

"FUSELAGE" 
Deck  Loc 

"AIS" 
Deck  Loc 

Description 

1 

1081 

243 

Fuselage  perimeter  code 

1 ■ perimeter  input 

2 ■ perimeter  correction  factor 

input 

2 

1082 

242 

Nunber  of  fuselage  synthesis  cuts 

3 

701 

241 

Vehicle  class 

11.0  ■ fighters  and  attack 

21.0  ■ bombers 

31.0  ■ transports  for  wheeled 

vehicles  heavier  than 
100K 

32.0  ■ transports  for  wheeled 

vehicles  lighter  than 
100K 

33.0  ■ transports  for  bulk 

cargo  heavier  than  100K 

34.0  ■ transports  for  bulk 

cargo  lighter  than  100K 

35.0  ■ transports  for  personnel 

heavier  than  100K 

36.0  ■ transports  for  personnel 

lighter  than  100K 

4-13 

1086-1095 

291-300 

X- station  of  10  fuselage  geometry 
cuts,  in. 

4-23 

1096-1105 

301-310 

Z -station  of  fuselage  half -depth 
at  10  geometry  cuts,  in. 

24-33 

1106-1115 

311-320 

Fuselage  depti:  at  10  geometry 
cuts,  in. 

34-43 

1116-1125 

321-330 

Fuselage  width  at  10  geometry 
cuts,  in. 

44-53 

1126-1135 

331-340 

Fuselage  perimeter  or  perimeter 
correction  factor  at  10  geometry 
cuts 

TABLE  12.  GDSAVE  TEMPORARY  SAVE  ARRAY  LOCATIONS  (OONT) 


GDSAVE 

Loc 

"GENERAL" 
Deck  Loc 

"FUSELAGE" 
Deck  Loc 

"AIS" 
Deck  Loc 

Description 

54-72 

1136-1154 

361-379 

X- station  of  fuselage  synthesis 
cuts,  in. 

73 

735 

316 

Pitching  acceleration  at  limit 
speed,  rad/sec2 

74 

731 

317 

Maximum  positive  maneuver  load 
factor 

75 

1202 

321 

Number  of  duct  cuts 

76 

1201 

322 

Duct  perimeter  code 

1 ■ perimeter  input 

2 ■ perimeter  correction 

factor  input 

77 

1271 

401 

Number  of  two-dimensional  inlet 
ramps 

78 

1287 

417 

Distance  inlet  leading  edge  to 
first  ramp  hinge,  in. 

79 

1291 

522 

Nacelle  perimeter  code 

1 • perimeter  input 

2 ■ perimeter  correction 

factor  input 

80 

1292 

521 

Number  of  nacelle  cuts 

1 " 

81 

1299 

529 

Nacelle  maximum  depth,  in. 

82 

1300 

530 

Nacelle  maximum  width,  in. 

83 

1161 

281 

Number  of  nacelles 

84 

1162 

282 

Engine  bypass  ratio 
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TABLE  12.  GDSAVE  TEMPORARY  SAVE  ARRAY  LOCATIONS  (COOT) 


GDSAVE 

Loc 

"GENERAL" 
Deck  Loc 

"FUSELAGE" 
Deck  Loc 

"AIS" 
Deck  Loc 

Description 

85 

1163 

283 

Inlet  type 

1.0  ■ fixed  duct 

2.0  ■ fixed  spike 

3.0  ■ horizontal  ramp 

4.0  ■ vertical  ramp 

5.0  ■ translating  spike 

6.0  ■ translating  and  expand- 

ing spike 

86 

1164 

284 

Capture  area  per  inlet,  in.2 

87 

1165 

285 

Number  of  inlets 

88 

1166 

286 

Distance,  leading  edge  of  inlet 
to  throat,  in. 

89 

1167 

287 

Nunber  of  engines  per  vehicle 

90 

1168 

288 

Maximum  sea- level  static  thrust 
per  engine,  lb 

91 

1169 

289 

Weight  per  engine,  lb 

92 

1170 

290 

Engine  length,  in. 

93 

1171 

291 

Engine  maximum  diameter,  in. 

94 

1172 

292 

Distance  from  front  face  to 
engine  center  of  gravity,  in. 

95 

1173 

293 

X- station  inlet  leading  edge  of 
inboard  engine  package,  in. 

96 

1174 

294 

Y-station  inboard  nacelle  center- 
line  at  engine  front  face,  in. 

97 

1175 

295 

Z -station  inboard  nacelle  center- 
line  at  engine  front  face,  in. 

98 

1176 

296 

X-station  inlet  leading  edge  of 
outboard  engine  package,  in. 
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TABLE  12.  GDSAVE  TEMPORARY  SAVE  ARRAY  LOCATIONS  (CONT) 


GDSAVE 

Loc 

"GENERAL1' 
Deck  Loc 

"FUSELAGE" 
Deck  Loc 

"AIS" 
Deck  Loc 

Description 

99 

1177 

297 

Y-station  outboard  nacelle 
centerline  at  engine  front  face, 
in. 

100 

1178 

298 

Z- station  outboard  nacelle 
centerline  at  engine  front  face, 
in. 

101 

1179 

299 

Not  used 

102 

1180 

300 

Pylon,  sweep  of  leading  edge,  deg 

103 

1181 

301 

Pylon  type  of  mounting 
0.0  ■ vertical 
1.0  ■ horizontal 

104 

1182 

302 

Pylon,  chord  of  inboard,  in. 

105 

1183 

303 

Pylon,  span  of  inboard,  in. 

106 

1184 

304 

Pylon,  chord  of  outboard,  in. 

107 

1185 

305 

Pylon,  span  of  outboard,  in. 

108 

1186 

306 

Pylon,  thickness  to  chord  ratio 

109-118 

12111220 

331-340 

X-station  of  duct  cuts  referenced 
from  leading  edge  station,  in. 

119-128 

1221-1230 

341-350 

Y-station  at  duct  ruts,  in. 
Distance  from  centerline  of 
vehicle  to  centerline  of  duct 
for  fuselage -buried  engine 
concept,  or  distance  from 
centerline  of  nacelle  to  center - 
line  of  duct  for  nacelle - 
mounted  engine  concept. 

129-138 

1241-1250 

361-370 

Duct  depth  at  duct  cuts,  in. 

139-148 

1251-1260 

371-380 

Duct  width  at  duct  cuts,  in. 
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TABLE  12.  GDSAVE  TEMPORARY  SAVE  ARRAY  LOCATIONS  (CONT) 


GDSAVE 

Loc 

"GENERAL" 
Deck  Loc 

"FUSELAGE" 
Deck  Loc 

"AIS" 
Deck  Loc 

Description 

149-158 

1261-1270 

381-390 

Duct  perimeter  or  perimeter 
correction  factor  at  duct  cuts 

159-162 

1274-1277 

404-407 

Two-dimensional  inlet  ramp 
lengths,  in. 

163-166 

1278-1281 

408-411 

Two-dimensional  inlet  ramp 
widths,  in. 

167-176 

1301-1310 

531-540 

X-station  of  nacelle  cuts 
reference  from  leading  edge 
station,  in. 

177-186 

1331-1340 

561-570 

Nacelle  depth  at  nacelle  cuts,  in. 

187-196 

1341-1350 

571-580 

Nacelle  width  at  nacelle  cuts,  in. 

197-206 

1351-1360 

581-590 

Nacelle  perimeter  or  perimeter 
correction  factor  at  nacelle  cuts 

207-211 

751-755 

601-605 

Level-flight  maximum  speed  Q^) 
on  speed-altitude  profile  wing 
fixed  or  aft 

212-216 

756-760 

606-610 

Altitudes  at  ft 

217-221 

761-765 

611-615 

Increments  from  level -flight 
maximum  speed  to  limit  speed  (Ml) 
0.0  - use  general  increment 
<1.0  - decimal  increment  to  add 
to  Hi 

>1.0  ■ multiplier  for  Hi 
<0.0  ■ fraction  of  Hi  to  add 
to  Hi 

222-226 

766-770 

616-620 

Inlet  pressure  recovery  ratios 
at  % 

227-231 

771-775 

621-625 

Inlet  pressure  recovery  ratios 
at  Ml 
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TABLE  12.  GDSAVE  TEMPORARY  SAVE  ARRAY  LOCATIONS  (CONT) 


GDSAVE 

Loc 

"GENERAL" 
Deck  Loc 

"FUSELAGE" 
Deck  Loc 

' "AIS" 
Deck  Loc 

Description 

232-236 

776-780 

626-630 

Airflow  of  engine  at  flight 
profile  points,  M 

237 

781 

631 

General  increment  from  level - 
flight  maximum  speed  to  limit 
speed 

238 

782 

632 

General  inlet  pressure  recovery 
ratio 

239 

1187 

307 

Auxiliary  inlet  door  area  per 
nacelle,  ft2 

240 

1188 

308 

Duct  bypass  door  area  per 
nacelle,  ft2 

241 

1189 

309 

Miscellaneous  door  area  per 
nacelle,  ft2 

242 

1190 

310 

Shroud  indicator 

0.0  - no  engine  shroud 
1.0  ■ engine  shroud 
>1.0  - shroud  area,  ft2 

243 

957 

1005 

Buttock  line  of  wing  to  fuselage 
tie,  in. 

244 

961 

1006 

Z -station  of  wing  reference 
plane,  in. 

245 

709 

1007 

Wing  carry- thru  structure 
indicator 
0 ■ shear  tie 
+ - shear  and  moment  tie 

246a 

1007 

1010 

Buttock  line  of  horizontal  to 
fuselage  tie,  in. 

247a 

1011 

1011 

Z -station  of  horizontal  tail 
reference  plane,  in. 
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TABLE  12.  ©SAVE  TEMPORARY  SAVE  ARRAY  LOCATIONS  ((M) 


GDSAVE 

Loc 

"GENERAL" 
Deck  Loc 

"FUSELAGE" 
Deck  Loc 

"AIS" 
Deck  Loc 

Description 

248a 

704 

1012 

• 

Horizontal-tail-type  indicator 
0.0  ■ shear  tie  slab  tail 

1.0  ■ shear  and  moment  tie 

2.0  ■ swindle  mounted 

249 

1047 

1015 

Buttock  of  vertical  tail  root,  in. 

250 

1051 

1016 

Z -station  of  vertical  tail 
root,  in. 

251 

705 

1017 

Vertical-tail-type  indicator 
0.0  ■ shear  tie  slab  tail 

1.0  - shear  and  moment  tie 

2.0  * spindle  mounted 

252 

747 

1026 

Nose  gear  center-of-axle  X-station 
in  extended  position,  in. 

253 

746 

1032 

Main  gear  center-of-axle  X-station 
in  extended  position,  in. 

254 

749 

1035 

Main  gear  center-of-axle  Y-station 
in  extended  position,  in. 

255 

748 

1038 

Ground  line  Z-station  at  main 
gear,  in. 

256 

944 

1041 

Number  of  crewmembers 

257 

861 

1042 

X-cg  crew,  in. 

258b 

1167 

1043 

Number  of  engines 

259b 

1171 

1044 

Engine  maximum  diameter,  in. 

260b 

c 

1045  ; 

X-station  engine  front  face,  in. 

261b 

1170 

1046 

Engine  length,  in. 
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TABLE  12.  GDSAVE  TEMPORARY  SAVE  ARRAY  LOCATIONS  (CONCL) 


GDSAVE 

Loc 

"GENERAL" 
Deck  Loc 

"FUSELAGE" 
Deck  Loc 

"AIS" 
Deck  Loc 

Description 

262 

c 

1047 

Wing  chord  at  side  of  fuselage, 
in. 

263 

c 

1048 

Horizontal  tail  chord  at  side  of 
fuselage,  in. 

264 

c 

1049 

Vertical  tail  chord  at  side  of 
fuselage,  in. 

265 

962 

1050 

Wing  thickness  to  chord  ratio 

266b 

1168 

1051 

Maximum  sea-level  static  thrust 
per  engine,  lb 

267-270 

Not  used 

aOnly  if  horizontal  tail  mounted  on  fuselage 
^Only  if  fuselage -buried  engine  concept 
Calculated  from  "GENERAL"  data  deck  variables 


i 


l 
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where 


Cr  ■ root  chord,  in. 

S ■ surface  planform  area,  ft2 
AR  ■ aspect  ratio 
A ■ taper  ratio 

Chord  at  the  side  of  fuselage  station  is  then  calculated  by  equation  2. 


C1  - 

6/SAR 


(2) 


where 

CSF  = at  fuselage-to-surface  intersection,  in. 

bgp  * distance  from  root  chord  to  fuselage-to-surface 
intersection,  in. 


Equation  2 is  used  to  calculate  wing  chord  at  the  side  of  fuselage  station; 
equation  1 is  used  to  calculate  vertical  tail  chord  at  the  side  of  fuselage 
station.  Should  exposed  horizontal  tail  geometry  be  defined,  equation  1 
is  used  to  calculate  chord  at  the  side  of  fuselage  station.  If  total 
horizontal  tail  geometry  is  defined,  equation  2 is  used. 

Engine  front  face  station  is  determined  from  equation  3. 


■ XLE*U)  « 


where 

Xrp  = inlet  leading  edge  station,  in. 

LD  * inlet  length,  also  last  duct  station  relative  to  inlet 
leading  edge,  in. 


Variables  in  the  "GENERAL"  design  data  file  record  which  are  used  in  the 
foregoing  calculations  are  discussed  in  Table  13. 
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TABLE  13.  VARIABLES  IN  "GENERAL"  DATA  FILE  RECORDS  USED  IN  READ  CALCULATIONS 


Data  Loc 

Description 

1 

Constant,  1.0 

2 

Constant,  2.0 

6 

Constant,  6.0 

12 

Constant,  12.0 

9S1 

2 

Wing  planform  area,  ft 

952 

Wing  aspect  ratio 

953 

Wing  taper  ratio 

957 

Buttock  line  of  wing  to  fuselage  tie,  in. 

1001 

Horizontal  tail  planform  area  (refer  to 
location  1030),  ft2 

1002 

Horizontal  tail  aspect  ratio  (refer  to 
location  1030) 

1003 

Horizontal  tail  taper  ratio  (refer  to 
location  1030) 

1007 

Buttock  line  of  horizontal  tail  to  fuse- 
lage tie,  in. 

1030 

Input  horizontal  planform  data-type 
indicator 

0 = gross  planform  data  given 

1 = exposed  planform  data  given 

1041 

Vertical  tail  planform  area,  ft2 

1042 

Vertical  tail  aspect  ratio 

1043 

Vertical  tail  taper  ratio 

1173 

X- station  inlet  leading  edge  of  inboard 
engine  package,  in. 

1202 

n,  number  of  duct  cuts 

1210+n 

X-station  of  last  duct  cut  referenced 
from  leading  edge  station  (refer  to 
location  1202),  in. 

:i34 
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Should  blocked  mission  segment  data  be  included  in  "GENERAL"  data, 
these  data  are  used  to  replace  the  appropriate  data  in  file  record  5. 
Forty-eight  variables,  starting  at  "GENERAL"  data  location  1401,  define  the 
blocked  mission  segment  data.  These  data  are  stored  in  record  5 according 
to  the  vehicle  type  and  are  defined  on  case  control  card  2 (ND(1)),  shown 
as  follows: 


ND(1)  Record  5 


Value 

Locations 

Vehicle  Category 

1 

1 - 48 

Fighter  (F) 

2 

49  - 96 

Attack  (A) 

3 

97  - 144 

Tactical  bomber  (BI) 

4 

145  - 192 

Strategic  bomber  (BII) 

5 

193  - 240 

Cargo  assault  (CA) 

6 

241  - 288 

Cargo  transport  (CT) 

"FATIGUE"  data  consist  of  fatigue  design  data  and  wing  bending  moment 
spectrum  data.  The  complete  "FATIGUE"  data  array  is  stored  in  file  record 
29  - Spectrum  data,  locations  1501  through  2330  in  the  "FATIGUE"  deck,  are 
written  in  file  record  38. 

During  the  processing  of  case  design  data  decks,  certain  variables 
are  stored  in  labeled  common  block  MISC.  A list  of  all  XMISC  array 
variables  defined  in  this  routine  is  shown  in  Table  14. 


Arrays  and  Variables  Used 


Variables  that  are  processed  in  this  routine  are  discussed  in  the 
individual  module  descriptions.  Table  10  presents  a reference  to  the 
appropriate  volume.  Input  data  deck  array  variables  are  also  discussed 
in  Volume  IX,  Users'  Manual.  Specific  variables  which  are  used  in  calcula- 
tions and  rearrangement  are  shown  in  Tables  12  through  14. 


Arrays  and  Variables  Calculated 

Certain  GDSAVE  array  variables  are  calculated  as  shown  in  Table  12. 
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TABLE  14.  XMISC  (MISC  BLOCK)  VARIABLES  DEFINED  IN  INPUT  DATA  PROCESSING  MODULE 


XMISC 

Loc 

Source 

Discussion 

Deck  Name 

Data 

Loc 

1 

TAPE7 

Nunber  of  different  material  properties  in  mass 
storage  file  records  41  through  60.  Defined  by 
counting  the  nunber  of  TAPE7  material  properties 
records. 

15 

"WING” 

258 

Wing  material  identification  nunber 

19 

"HORIZONTAL" 

258 

Horizontal  tail  material  identification  number 

23 

"VERTICAL" 

258 

Vertical  tail  material  identification  nunber 

24 

"LG" 

46 

Maximum  design  weight  for  landing  gear  analysis. 
If  this  location  is  0.0,  landing  gear  design 
data,  file  record  25,  are  incomplete.  This 
instructs  the  data  management  module  to  complete 
file  record  25. 

31 

"FUSELAGE" 

246 

Fuselage  cover  material  identification  nunber 

35 

"GENERAL" 

740 

Vehicle  sink  speed,  ft/sec 

36 

"GENERAL"' 

741 

Main  landing  gear  stroke,  in. 

37 

"GENERAL" 

20 

Factor,  limit  to  ultimate  design  load 

38 

"GENERAL" 

33 

Taxi  load  factor 

40 

"GENERAL" 

Indicator  to  designate  whether  "GENERAL"  deck 
was  read  as  part  of  the  case  data  set 

0.0  * "GENERAL"  deck  present 
1.0  * "GENERAL"  deck  not  read 

41 

"FUSELAGE" 

249 

Fuselage  minor  frame  identification  nunber 

51-69 

Airloads  module  computation  controls,  obtained 
from  case  control  card  2 (refer  to  Table  4) 

85-100 

Case  title  obtained  from  first  two  cards  on 
case  data  deck 
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Scratch  Arrays  and  Variables 


DNAME  Input  data  deck  title 

I Scratch  counter 

IND  Input  data  deck  index  (refer  to  Table  11) 

INDT  Scratch  counter 

1 = wing 

2 ■ horizontal  tail 

3 = vertical  tail 

IR  File  record  counter  for  material  properties 

L Scratch  counter 

LIM  File  record  length 

LOC  Scratch  counter 

MP  Indicator  for  TAPE7  read 

0 * not  material  properties  data 

1 ° material  properties  data 

N TAPE7  record  counter 

NCASE  Case  number,  temporary  save 

ND  Temporary  storage  of  first  22  indicators  on  control  card  2 

NDS1  Initial  location  of  input  wing  spectra  data  in  file  record  5 

NDS2  Last  location  of  input  wing  spectra  data  in  file  record  5 

JMATL  Number  of  different  material  properties  in  mass  storage  file 
NR  Record  number 


Labeled  Common  Arrays 


IFL  Program  flow  indicators  (refer  to  Table  8) 

IP  Program  print  indicator  (refer  to  Table  3) 

IP(1)  is  used  in  this  module  for: 

0 * print  file  records  as  they  are  created  from 

TAPE7  data 

1 = do  not  print 

IP (2)  is  used  in  this  module  for: 

0 = print  case  design  data  records 

1 = do  not  print 

FDAT  Cleared  to  0.0  in  initialization  procedure 
XMISC  Load  module  controls  from  control  card  2 and  certain 
variables  (refer  to  Table  9) 


Mass  Storage  File  Records 

Refer  to  Table  10  for  file  records  pertinent  to  this  routine. 
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Error  Messages 


***BAD  TITLE  CARD---AAAAA*** 

The  foregoing  message  is  printed  when  an  unrecognizable  input  data 
deck  title  card  is  encountered.  AAAAA  is  the  alphanumeric  image  of  infor- 
mation on  that  card.  Numeric  data  which  follow  the  bad  title  card  are  not 
Uaed. 

THE  DATA  IN  LOCATIONS  1401-1448  IN  THE  VARIABLE  GENERAL  DATA  HAS 

BEEN  PLACED  IN  LOCATIONS  NDS1-NDS2  IN  ARRAY  DS  (RECORD  5) 

The  foregoing  message  is  printed  to  remind  the  user  that  blocked 
mission  segment  data  were  input. 

SUBROUTINE  DECRD 
General  Description 

Deck  name : DECRD 

Entry  name:  DECRD  (V) 

Called  by:  READ 

Subroutines  called:  None 

This  routine  provides  the  facility  for  reading  a variable  number  of 
pieces  of  real  data  from  the  input  device,  TAPE5,  and  storing  them  in 
specified  elements  (either  sequential  or  nonconsecutive)  of  an  array.  The 
argument,  V,  is  the  name  of  the  real  array  to  be  read.  Only  the  information 
specified  is  actually  read  into  storage;  the  remaining  elements  of  the 
array  are  unchanged. 

Data  are  usually  written  on  the  form,  Fortran  Fixed  10  Digit  Decimal 
Data.  Each  card  must  contain  an  index,  an  integer  written  in  columns  1 
through  12.  The  five  data  fields  of  12  columns  each  (columns  13  through 
72)  contain  input  data  of  the  real  type.  However,  any  data  field  may  be 
left  blank  to  indicate  that  the  corresponding  location  is  not  to  be  changed. 

Columns  73  through  80  contain  the  identification. 

I 

The  index  defines  the  location  of  the  first  piece  of  data  on  the  card 
within  the  array  specified  as  the  argument.  This  integer  must  be  written 
to  the  extreme  right  of  the  field.  If  the  name  of  the  array  is  not  sub- 
scripted in  the  CALL  statement,  the  index  can  be  considered  equivalent  to 
the  subscript  of  a one-dimensional  array.  For  example,  if  the  argument  in 
CALL  is  the  nonsubscripted  array  name,  ARR,  and  the  index  is  10,  the  first 
piece  of  data  on  the  card  (columns  13  through  24)  will  be  read  into  ARR 
(10);  the  third  piece  of  data  (columns  37  through  48)  will  be  read  into 
ARR  (12) . 
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For  an  array  with  multiple  subscripts,  the  index  should  be  computed 
so  that  the  particular  element  can  be  defined  by  a single  number. 

NOTE  The  index  may  not  be  zero  or  blank. 

All  data  items  must  be  the  real  type;  they  are  written  following  the 
rules  for  input  with  the  F-type  format  specification.  If  an  exponent  is 
written,  it  must  be  at  the  extreme  right  of  the  field. 

1.  If  the  number  is  written  without  either  an  exponent  or  a decimal 
point,  the  point  is  assumed  to  be  at  the  extreme  right  of  the 
field  (as  if  read  with  an  F12.0  format). 

2.  If  the  decimal  point  is  explicity  written,  the  number  may  be 
positioned  anywhere  in  the  field. 

3.  If  no  decimal  point  is  written  but  an  exponent  is  furnished,  the 
point  is  assumed  to  be  immediately  to  the  left  of  the  exponent . 

When  a field  is  left  blank,  no  information  is  read  into  the  location 
corresponding  to  this  field;  the  information  already  in  this  location  is 
unaltered.  A negative  zero  is  read  as  zero. 

Reading  is  terminated  by  putting  a negative  sign  in  coluim  1 of  the 
last  card  to  be  read. 

Ihe  data  fields  of  each  card  are  converted  twice,  using  two  formats, 
5F12.0  and  10A6.  The  A- type  conversion  is  used  to  check  for  blank  fields. 

If  the  field  is  not  blank,  the  result  of  the  F-type  conversion  is  stored 
in  the  proper  element  of  the  specified  array.  After  reading  each  card, 
a test  is  made  for  a negative  sign  in  the  first  field;  reading  is  terminated 
if  the  sign  is  negative. 


Example: 


Assume,  a CALL  DECRD  (ARR)  statement  and  the  following  data  cards: 


E 

i 

s 

- 

7.063 

vX*X 

ID 

E 

• 2 4 3 5 

ID 

2 0 . 6 5 E ♦ 0 2 

75:|: 

E 

4 6.49 

2 

E 

- 

13. 

E 

7 - 896  E 2 

.v.w.v 

•V.'.'.V. 

ID 

0.0 

E 

II 

.v.v. 

i'i'.V. 

ID 

2 . 7 5 ♦ 3 

m 

X'Mv>. 

E 

12  3 4 

2 

0^ 

The  first  card  will  lesult  in  information  being  stored  as  follows: 


ARR  (1)  -0.7063  E+01 

ARR  (2)  Unchanged 

ARR  (3)  0.2435  E-00 

ARR  (4)  0.2065  E+04 

ARR  (5)  0.4649  E+04 


The  - sign  in  column  1 of  the  second  card  signals  that  this  is  the 
last  card  to  be  read  under  control  of  this  CALL  DECRD  statement.  This 
card  has  been  written  to  illustrate  some  types  of  errors  (or  possible 
errors)  in  writing  the  data.  The  information  will  be  stored  as: 


ARR  (11)  0.7896  E+21 

(Exponent  mislocated  or  incomplete) 

ARR  (12)  0.0 

ARR  (13)  Unchanged 

ARR  (14)  0.275  E+04 

ARR  (15)  0.1234  E+ll 

(Decimal  point  assumed  at  extreme  right) 

When  no  decimal  point  is  written,  as  in  the  last  item,  the  decimal 
point  is  assumed  to  be  at  the  extreme  right  of  the  field. 
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Arrays  and  Variables  Used 
None. 


Arrays  and  Variables  Calculated 

V Real  array  into  which  data  are  read 


Scratch  Arrays  and  Variables 

A Temporary  array  into  which  card  columns  13  through  72 
alphanumeric  image  is  read 

BLANK  Blank  location  for  conparative  testing  of  data  field 
III  Relative  location  in  V- array  of  field  data 
IND  Relative  address  of  first  data  field  (columns  13  through  24) 
N Data  field  counter 

NN  Counter  for  alphanumeric  image  of  field  data 
T Temporary  storage  of  numeric  field  data 


Error  Messages 

NO  DECK  LOCATION,  A 

The  foregoing  message  is  printed  when  the  relative  address  (columns  2 
through  12)  location  on  the  card  is  blank.  "A"  is  the  alphanumeric 
image  of  card  columns  13  through  72.  This  card  is  skipped,  and  the  reading 
procedure  is  continued. 

! 

i 

SUBROUTINE  DECRD7 

General  Description 
— 

Deck  name : DECRD7 

Entry  name:  DECRD7  (V) 

Called  by:  READ 

Subroutines  called:  None 

This  subroutine  provides  the  facility  for  reading  a variable  number  of 
pieces  of  real  data  from  the  input  device,  TAPE7,  and  then  in  specified 
elements  of  an  array.  All  other  aspects  of  this  routine  are  identical  to 
previously  discussed  subroutine  DECRD. 
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«f*91199tlf*99*t0if*M*Kl 
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•i/a** 


IlfUl  L1STIM0 


n/totlom  oort  vt  - iw  \mji  data  processor)  nonu 


CM  m ••••  CONTENTS  •••• 

VI  c 

n mi  nit.  i vii  ipm>.i-i.  mi 

n IT  fQMAIIi9x.MII//l 

n c 

Vt  MITTlt.lt> 


C 

MIHlt.»t> 

C 

MlfKlt.  191  (ML  I ,t«l  M*  .*  IfUILT  .L*l . It* 

It  r9MA!ll9K.«f«.MX.I9ll» 

c 

c 

C READ  PEftWCMT  DAI  A M€M  MI9CIIII  * 1.9  IPIRST  CMC* 

C OR  MCN  tant»*i 

c 

If  onto  II  > -f.9il.M9.M9 

e 

Mt  imaillll9M.9M.9M 

C 

9M  ROUND  T 

c 

Ml  l>  • I 
C 

M IT»N  • 1.99 
vm  MI9CINI  • 9.9 

WI9CIIII  - 9.9 
MI9CI9I  • (CMC  - I 
MI9CIN9)  • 1.9 
C 

C CUM  DATA  ACtl(M 

C 

I M 919  Mt.NMO 
919  TCQHINI  • 9.9 
C 

M If  Ml  .90 

If  rOAflNl  • 9.9 

c 

c reao  pejmncnt  data  arrays 

c 

C I TORT  UMOl  ARRAYS  (DT.D9.0r  .OP  .Of  ,K  .01 .00. 0R>  IN  RECORDS  1-9 

C STOAT  R0NMNT  OOCfUL  DATA  IN  RECORD  II 

C STORE  W AM)  ITMOUTURC  DATA  IN  RECORD  It 

C STORE  DATA  fOR  MIND.  NT  AM)  VT  IN  RECORDS  f).  ft  AM)  97 

C STORE  DATA  PON  fUMLAOE  IN  RECORD 

C STONE  DATA  fOR  LAP©  I NO  OEM  IN  RECORD  ft 

C STONE  DATA  fOR  M«  AM)  DUCTS  IN  RECORD  (I 

C STORE  AIRTOIL  DATA  IN  RECORD  M 

C STORE  9J  DATA  IN  RECORD  S7 

C 

N • I 
M ■ I 
HOT  • | 

C 

9M  CALL  0ECR07(0> 

C 

to  TO  (Ml.SOf .9tS.S9N.90S.SM.MT,SM,S09.tl9.tll.9lf  .9II.SIN. 

• 919.919.91  TI.N 

C 

mi  cau  mi  min.  on  >. M.  i > 

LIN  • M 
C 

ITlIPi  MITM.1M.W9 
IN  MlfElf.TNi 

1M  rOMLIIINI.IM.9TM***  PERNNCNT  DATA  (PRINT  IN  CASE  I MCM  |R(|I 
•It  91  ***////fM.SW***  LOADS  ARRAY  0TlM»  - - RECORD  I •••//> 

M T9  IN 

C 

SM  CAU  MHTMil.  Olll.9U.fl 
UN  *9M 

imri  MiTit.7ii.sn 
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•I /MV* 


lit 

hi 

m 

lit 

117 


111 

IV 

Iftl 

1*1 


111 


It! 

IV 

in 


IS7 


I7t 

171 

IV 

171 

IV 

ITS 

IV 

177 


Itl 

IV 

in 


117 


Itl 

IV 

in 


m 

m 

MI 


Ml 


fit 

ft  I 
tit 


|«VT  l Iff  I NO  AUTOTLQU  QV*1  tCf  - MM  IWUT  DM*  ftOCCStlNt  WtU 

••••  COfTINTt 

lit  Mtlftif.TMl 

711  rCBM7llHI.MX.10H***  LOADS  ABUT  Ml053>  - - HCCOHD  f •••//» 

to  It  tit 

c 

Ml  C MX  M41TWU.  Ddl.llt.tl 
Lit*  *IM 

if i if i ni7it.7it.tn 
7||  MUftfS.Ttfl 

7lt  fatMIIIHI.ftX.1flH***  LO*M  ABUT  OTdltl  - - HCCOHD  1 •••//! 

•o  rotM 

c 

SO*  C MX  M4ITTOII.  DIII.7V.il 
LIH  *711 

Ifllfl  IMTM.7N.tn 
7M  MtlTClS.VII 

tvi  ratMTMHi.itx.iai***  loads  abut  ortTvt  - - hccohd  i •••//» 
oo  n>  sm 
c 

SOS  CALL  MITWil.  OHi.MD.tt 
LIH  -no 

in  if  i iiiTn.vs.sn 
vs  wirdfl.TMi 

7M  ratMfiiHt.ftn.iat***  loads  abut  osimii  - - hccohd  s ***//i 
to  to  tn 
c 

tflt  CAU  MtlfHSM.  Dlll.VO.tl 
LIH  -Vfl 

ir i if i in7io.7io.9n 

710  MtlTCft.Tln 

VI  ratMTMHI.MX.1flH***  LOADS  ABUT  K<*0l  - - HCCOHD  0 •*•//» 

00  TO  VO 

c 

M7  CALL  Minsn.  01 1 1.M.7) 

LIH  -tO 

min  iM7B.7is.sn 

7JS  M4ITC It.TMl 

7M  ratMTMHI.MX.iat***  LOADS  ABUT  OHM)  - - HCCOHD  7 •••//) 

•0  TO  SM 

C 

sot  CAU  MtlTMII.  OMI.V.t) 

LIH  -V 

win  im vo, vo. sn 

VO  MTITIIt.VI) 

VI  ratMTlIHI.MX.IOt***  LOADS  ABUT  DOIVl  - - HCCOHD  • •••//' 

oo  re  sm 
c 

SM  CAU  IMITWU.  OMI.IM.tl 
LIH  -lit 

in  if  i Mivs.vt.sn 
vs  umtd.vti 

VO  ratMfMHI.MX.104***  LOADS  ABUT  ORtlOfl  - * HCCOHD  t •••//» 
to  TO  SM 

c 

tIO  CALL  IOIfmM.04|).nM.t)l 

c 

LIH  • MM 

Ifflfl  IMT9i.7M.Uf 
7M  MtlTClS.VII 

VI  ratMfllHI.VX.l04***  fCHHAfCNT  OATA  fOH  NINO  - - HCCOHD  fl  ***/AI 

to  TO  VO 

c 

til  CAU  04 1 TW l|. Dm. MOfl.fi! 

c 

LIH  - fflflfl 

iron  iMVi.vi.tn 
VI  MtlfKt.VIi 

7U  ratMfiiNi.ax.i04***  ratwtCMT  data  rai  rviKLAoc  - - hccohd  v •• 

•*//i 

to  re  in 
c 

tit  cau  oil  non, 0i  n.  i it. m 
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til 

ft* 

tit 

tit 

tit 

tit 


Ml 


Ml 


til 

f» 

tn 

t*» 

tm 

tm 

tit 

ta 

m 

M 

Ml 

N 

MI 

M* 

Mt 

N 

M7 


Ml 


i!7 


Ml 


M7 


n 

t7l 


M 

tn 

t* 

tit 

rt 


iimit  liitim  Arran qm  owot  vr  • mco  imvt  oata  mocchim  wool 

••••  CONTENTS 

C 

IIH  • lit 

truoi  mm.Tii.tit 
TTO  MIIVflt.7711 

771  raftttTl|MI.«|l,tM"*C»l«CMr  DATA  700  LAO  I NO  QUO  - - SECOND  tt 
• •••//» 

M 10  tM 

C 

til  00  17  I'l.tl 
17  0<  l«*TC>  • 0H*Mf» 

c 

CALL  Mil  TWO  Jill. MM.MI 

c 

00  » 1*771.  itm 

m oui  - i.i 
tin  - rm 

irnoi  mioi.ai.Mt 
Ml  MUTCH. 1MI 

TM  fOftUTlIHI . ItX.tIN*"  KOHACNT  DATA  700  AIO  UOUCTIGN  STITCH  - - 

•occaoo  m •••//• 

MTtttl 

c 

tit  cal  mii mti i.oi ii. in. in 

c 

LIN  • lit 

iritoi  lll7tl.7tl.tn 
7»l  MtlfCft.TMl 

TM  70ftUTMHI.l7X.4M"*  POVWCMT  DATA  fON  %T  AO  TEMOUTURC  - - ftC 
<000  It  •••//! 

•0  TO  Mt 
C 

lit  CAL  MtlfWM, 0MI.ICM.ll l 
C 

mi tc 1 17 1 • oitti 

XHItCIBI  • OHJI 

c 

LIN  • I Mi 

IfllOl  IH7M.7tB.4tt 
7M  MlIVtlt.TMl 

TM  fOONAT  I INI  .MX.ViM"*  KftttCNT  OOCOA  DATA  - - OCCOOO  II  •••//! 

•0  TO  Mt 

c 

tit  CAL  Mil  IMM.0M  1.400. Ml 
LIN  • VM 
C 

If  1 101  III7M.7M.4I4 
TM  MMTCH.Ttll 

TM  rOftUTMHI.MX.MN"*  AIOTOIL  OAT  A - - OCCOOO  M •••tn 
00  TO  Mt 

c 

117  CAL  K1ITMM.0MI.IM.l7l 
C 

LIN  • IN 

irnoi  ni7M.ito.sn 
1M  MIITClt.TMl 

TM  rOftUTMHI.ltX.tM*"  CJ  DATA  - * OCCOOO  17  •••//» 

oo  to  tn 

c 

MO  00  Ml  M.LIH.t 

iriMII  OMIl  ♦ MU  011*111  ♦ AMI  0M*tll  • AMI  0M*lll 
• ♦ AMI  0M«4I  llltl.ttl.lt) 

Ml  MUTCH. 4ttM.  Dill.  Oil’ll.  0U*tl.  Cll*H.  0(1*1 
ttt  rOftUTMH  .lt.4CH.il 

ttl  CONTINUE 

c 

00  TOl77M.n04.tltl.  HOT 

c 

nto  inn  - ititit.tu.ut 

c 

Uf  CAL  OCCODTHl 

CAU  MUTMM.OMl.tOM.nl 
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iElilllcEEeitS!llil8illSISZiSsSSZsZZSiS8fiIiSSiSSBBBBfiBB&BBZ«ZilZZ*ZZXiX8t 


card  ie 


hfUT  Lit  TIM  AUTOfLOU  OtfRf  ftET  • MCP  IIW  PATA  P*XCM  I MO  «UI 

««  CONTENT*  •••• 


|fl|P'|M  711 1.7701 ,7199 
7911  MITE'O.TTOft 

mi  fQMAT'  INI  .tOA.MM***  POWOKNT  DATA  FOR  HORIZONTAL  UIL  - - RICOR 

* at  •••//» 


to  Tout 

e 

not  CALL  KAMI i. Dill. MW .tl» 

CALL  OECRDTlOl 

CALL  M11TS'l.0<II.MM.f7> 

c 

lf'IPIIM770t.710t,Ui 
TIM  Ml  It '0.77071 

7107  fflfOttT  UNI,  I9X  .»«•••  PCfttATCNT  DATA  700  VERTICAL  TAIL  - - RECORD 
•07  •••//! 

IWT  • S 


c 

US  IflNPlWt.tn.OS 

c 

tn  DO  530  1*1.110 
INOMi  • t.t 
c 

iriN'iaitMi.tsot.ttoi 

c 

tool  READ' 7,19' 'O' 1 >.1*771,1700) 
it  rooiATiaoANi 
c 

HO)  N • N • I 
C 

If  IN  - It >900. 5)0, ft 10 

c 

C INITIALIZE  ACCORD*  M.K.II.9*. I7.f I AM)  M 
C 

lit  CALL  M|TIS«|.0<I>.*M00.M> 

call  mitts  ii.oumw.ii> 

CALL  MITTS' 1 ,01 II. tit. S3) 

CALL  MITTS'  1 ,0'  O .VOC.tl) 

CAU.  Ml  ITS' 1 ,0' I ■ .MO  .fll 
CALL  MITTS  1 1, 0U>. 90.  W> 

C 

00  910  N-I.at* 
tit  RATIO'NI  • 1.0 

CALL  MITTS'  I .RATIO'  I > .ft1*. 1 71 
C 

c 

c 

C AC  AO  MATERIAL  PROPDITICt  IM  TtUITUI) 

C STORE  IN  ACCOAOt  Ml -00 

C STORE  M1ATL  IN  MltCl  1 1 

C 

IP  • I 
C 

lit  TP1ATL  • 0 
C 

ii  oo  m i*i. aoo 
irrui  • t.t 
It  CONTUSE 

c 

HCAOl7.tO  Hr 
W fOmATlOAIO/tAlOl 

c 

CALL  OECRDT'THf I 

c 

if'TTrun  B.n.ii 

c 

m sun.  • mail  ♦ i 

IR  • MWTL  • W 

c 

tf'IPI  IMtl.ftl.ft 
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91 WH 
CANO  NO 


SI 


SI 


s? 


171 

W 

I7J 

r* 

m 

no 

177 

IT* 

171 


SI 


SI 


s? 


SI 

ss 

si 


S7 


HI 

10* 

HI 


H7 


110 

HI 

lit 

IIS 

111 

lit 

lit 

117 

lit 

lit 

IN 

HI 


HI 

IN 

HI 


IWVT  UtTINO  AVTQTLOM  CHANT  If  T - MEN  UNIT  DATA  WXXCSSIMG  HCOU.C 

••••  CONTENTS  •••• 

si  tftivc<ft.v>*uTi.<it.ir 

v nsuniNi.tTx.is***  natckial  Nusrn.is.iiN  - - wcono.ji.hm  •••/ 

• / 7X.0AII/  7*,»Al«//» 

LIN  • NO 

« TO  IN 

c 

M CALL  Mil  THIl  1.  fir  I II.  WO.  INI 
90  TO  SI 
C 

n SISCO  II  • IffATV 

c 

c 

c 

c 

c 

SS  OCAO't.tODOKNC 

st  rowtAriAioi 

c 

tn  oo  iooo  n*i.i* 

iriONtfC  - SltCUUOf  > 1 1000. 1010. 1000 

1010  IS  • N 
S 10  ION 
1000  CONTINUE 

c 

Ml  Tilt,  lew  lost 

Its  fONTtAT  1 INI  SO  TITLE  CANO  — .AIO.HM  •••■ 

c 

cau.  KCNDIOI 

c 

00  I0SI  NI.NM 
ion  oral  - o.o 
00  TO  SO 

c 

ion  00  TOO  1 1 10. 1 IN.!!  W.  I IH0.1I90. I too.  1 1 TO.  1 110.1190,1 195. J£05. 

• 1900)  .IS 

c 

mo  m • ii 

LIN  - 1006 
SIKI10I  • 0.0 

c 

imri  tniiii.iiii.ino 

llll  SITElO.lllfi 

Ills  rOW1ATI|MI.HX.*H***  OOOUL  OATA  - - NCCONO  11  •••tn 
S TO  INO 

c 

i in  m • n 

LIN  • mo 

win  *miti.ii*i.ino 

11*1  MOITCIO.IINJ 

IIS  rOWtATdMI.JlX.JIM***  MIS  OATA  - - NCCONO  *1  •••tn 
90  TO  INO 
C 

iis  m • s 

lin  • mo 

in  ini  sunn.  mi.  ino 

llll  MITCIO.il v> 

IIS  rONNATllNI.ru. IN***  HUM  TOT*.  TAIL  DATA  - - NCCONO  N •♦•//! 

S TO  INO 

€ 

i ih  m • rr 
lin  • mo 

win  riimi.nii.ino 
llll  MITCfO.tiHi 

IIH  f(SUT(INI.r7X.lON***  VCXTICAL  TAIL  OATA  - - NCCOM)  *7  •••//! 

S TO  INO 

c 

IIS  Ml  - N 
LIN  * NS 

min  niiisi.iisi.ine 

llll  MUTKO.  11  Vl 

IIS  rONNATdHI.SOX.SU***  AflCLAOC  OATA  • - NCCONO  *1  •••tn 
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•I /it/* 
CANO  NO 


AJTQnOM  CHANT  KT  - ftCCP  IPTUf  OAlA  PWXCSSING 
CONTENTS  •••• 


*10 

*51 

Hit 

on 

o* 

ot 

OM 

*17 

*■ 

**0 

V»l 

**f 

•Ml 


IIW  MO  • n 
LIN  ■ IIS 

irtipi  tnnti.iisi.i no 

lltl  MtlTEtO.MSfi 

lit*  rOfMtfMMI.m.l*"*  LAKHM)  Of  AN  DATA  - • NECoNO  f*  •••//» 

SO  10  IMS 

c 

II*  MO  - M 
LIN  • MOO 

irusi  fnn?i(ii7i,ifoo 
1171  MtlTC<S.II7»l 

111*  fONNATUHI.IXX, •**•••  AIK  )*CUCTION  STSTEN  DATA  - - SECOND  » •••/ 
• t\ 

•0  TO  1100 

c 

I ISO  Ml  * M 
LIN  • MOO 

irusi  m* isi . i tti , mo 

lltl  MUTCiS.tlOfi 

ntr  rotur i ini, sox. *♦<»••  eatiouc  data  * - second  n •••//■ 
to  10  1100 


mi 

OK 

MI 


I ISO  MO  • J? 

LIN  - IM 

iruoi  <imsi.tifi.ifoo 

lltl  MOITClf.llf  l 

lit?  EONKATUK' . ItX.STH***  HIND.  MJNIZONTAL  AM)  VCSTIC4L  LOADS  • - SC  CO 
■NO  K ••«//) 

90  TO  1200 


Ml 

N? 

MI 


i its  mi  • n 

LIN  - SW 

irnti  fniiM.iia.ifoo 

lift  M0ITEIS.IIS7I 

ut7  rosruT«  i hi  .».»<•••  rusct/cc  loads  - - second  is  •••//! 
00  TO  IMO 


170 

171 
fit 
*71 
•»* 
•ITS 
** 
*T7 
•lit 
Sit 


IMS  Ml  - M 
LIN  • MO 

IfllPl  flllfOi. ISOS. IfOO 
(MS  MIlTf  (S.IM7) 

IM7  fOtlATCIHI.  W.71M'**  rVKLAOE  IICNTIA.  MIGHT  DISTSISOTION  AM)  PS 
•CSSUNE  TASLES  - - KCOND  * •••///! 

SO  TO  IMO 


SH.OUl.LIH.Mtl 
CALL  DECSDlOl 


to  Tou<ii.i<».icn.if»».ifis.i<».ino.ini.tno.if90.ifM>.iM> 


I <31  MfISCiMl  ■ 01*01 
Ml  ISC  (Mi  • Ol*H 


00  MO  »l,<70 
MO  OOSANClNI  - S.S 


Kill  • OMOSII 
Elf i • OMSOfi 
OOSAMU)  - 0I7SII 


M7 

DO  Mf  MN.7B 

Mi 

Mf  OOSAMINI  • OlNHPSfJ 

MO 

ODSAAClTII  • 0I7JSI 

MS 

SDSAMI*!  • 0*711  > 

Ml 

ODIAMlTSt  • O'IMfl 

Mf 

SOSAACl*!  • OllMli 

Ml 

S0SAMIT7I  • 0Mf7l» 

Mi 

ODSAOClTOl  • 0(IM7I 

MS 

ODSAMiTti  - onrm 

MS 

SDSAMitSl  • OUfSfi 

177 


rwmw  «H  1 1’  J tj»  I IW>!  I WJL  «u.jmihi  >-  ,M.». , L. 


! 

? 

jt. 

I 


Ol'M'* 
C*D  NO 
197 

1*9 

400 

401 
40? 
401 


Vh 

404 

406 

40? 


410 
41  I 
4i  * 
SIS 

411 
414 
414 
417 
41* 
414 
4*0 
4?l 
V? 
VS 
» 
V4 


431 

4V 

Ml 

4* 

414 

43b 

437 

4JH 

4J9 

9»0 

9*1 

V 

*»1 

9*1 

9»4 

9*6 

9*7 

9* 

9*9 

440 

941 

9V 

953 

9** 

444 

*6 

447 

9M 

44* 

4*0 

Ml 

5*2 

4ftl 

9*1 

444 

464 

447 


Wrr  • - *>  r »^v.<  • «**»■««*•*  *****•**&&-  ■ r«^»»i»rWiJl’N1l«g 


iw*ur  listing  ALfiof low  chart  sff  - s»«(p  ii#ur  data  pwci^^sur,  mcuc 

••••  CONTtNTS  •••• 

OOSAVC'On  • 0*  1299 1 
OOSAVC  l ■*  I • Dt  1 3001 
00  10)  N-BI. 1 06 
10)  GOSA*iNi  • 0* N* 1 078 * 

OO  101  N-109. 126 
101  GOSAvCim  • D iN* 1 10? i 
00  105  N*|*9.I40 
104  OOSAvCiNi  - OiN*lll?i 
00  106  N-159. 166 
MJ*  OOSAVCINI  • OiN*ll  I5» 

00  107  N*1*7,|76 
107  OOSAVCiNI  • OiN«t|*»l 
00  100  NM77.206 
100  GOSAVCtN)  - OtN*ll9*l 
00  109  N*?07.*» 

109  ODSAVtiNi  • 0lN*51i> 

QOSAVCl?39i  • 0UI07I 
ODSAVCI210)  • 0(1100) 

0DSAVCI21H  • DU  l*9i 
OOSAVCI212)  • 011)901 
ODSAVCI215)  • 019571 
0DSAVC12HI  • 019611 
005AVCI215I  • 0)7091 
iriDlTDOll  125.1*5.127 
C MQ6I7GHTAL  TAIL  IS  ON  H/SCIM* 

1*5  QD4AVC<216I  • DU0D7) 

GDSAVCI217)  • 0«  1011 1 
OOSAVC  I *1*1  - 01701) 

OOSAVC  1261)  • Ol?>*lOllOOII/DilOO?il**.4/iOll » * 0) I003> i *0) l*i 
iriOHOIOM  126.126.127 

126  GOSAVC)26)i  • GOSAVC(*63l*iOl  |l  • lOm  - D<  100  3 1 1 *0i  10071  / 

I (0<  1001 1 *01 100?n»*. 5/0161' 

1*7  QDSAVCI219)  • Ot  l(N7» 

0DSAVCI250)  • Ol  1051  > 

0DSAVCI25H  • Ol 7D5l 
OOSAVC  )2V  I • 01^*71 
0DSAVC<25Ji  • 0<^*6i 
G0SAVO251I  - 01719) 

0DSANCI255I  • 0<*8) 

OOSAVCI256)  ■ D)9tli 
QOSAVC«257»  • 0<06ll 

inouism  m.  124,1*9 

1*4  OOSA^  1*561  • Dll  167) 

0DSAVCI259I  • Ol  1 1 7|  i 
N - 011*021 

OOSAVC  (260)  - Ol  I I73i  • OiN»l2lOi 
OOSAVC 1261 > - Ol 11701 
GOSAVC<266>  ■ 0« I (6B» 

1*9  GOSA\C<262)  • D)*i  *lD(  .£>1 ) sD)95?>  i .5/ tO<  I i • 0i953» ) *0i  I* » 

OOSAVC  1 262 > • G05A«Ci26?i*iDUi  lDH»  - 0«9*;  3M  *0*957i  / 

I IDI95I  5/016)1 

OOSAVC  (26*0  • Oi*i«iOil9*li'OMOi2il*«  5/«0Ui  • Oi  101)1  i*D<  I?) 

OOSAVC  1 2651  • 01962* 

C 

00  ro  1250 

c 

l*V  0lc89>  • 0 0 

KHI4CII4)  • 0(258) 

C 
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Section  VI 


FINAL  OUTPUI'  MODULI: 


PROGRAM  DESCRIPTION 

The  function  of  the  final  output  module  is  to  present  the  summary  results 
of  SWLLP  weight  analysis  modules.  It  also  prints  initial  weight  assumptions, 
geometry,  and  structural  design  data. 

This  module  consists  of  a single  routine,  OUTPUT.  Data  are  transferred  to 
this  module  through  the  labeled  common  block,  FDATT,  and  mass  storage  file 
records  11  and  19.  File  records  11  and  19  are  used  to  transfer  data  from  the 
data  management  module,  and  to  organize  common  as  it  existed  in  that  module. 
Detail  discussions  of  common  arrangement  and  the  methods  and  form  .lations  used 
to  calculate  these  common  region  variables  are  presented  in  part  i of  this 
volume. 


PROGRAM  OUTPUT 
General  Description 

Deck  name : OUTPUT 

Entry  name:  OVERLAY  (SHALPHA,  13,  0) 

Called  by:  OLAYOO 

Subroutines  called:  None 

This  routine  prints  the  initial  weight  and  balance  assumptions  (Fig- 
ures 11  and  12) , group  weight  summary  of  results  from  the  weight  analysis 
modules  and  final  vehicle  weight  and  balance  estimates  (Figures  13  and  14) , 
and  dimensional  and  structural  data  (Figure  15) . 

Mass  storage  file  records  11  and  19  are  read  into  common.  These  records 
provide  vehicle  geometry  and  design  data  from  the  data  management  module. 
Record  11  consists  of  the  input  design  data,  and  record  19  consists  of  data 
calculated  in  the  data  management  module. 

Labeled  common  block  FDATT  contains  structural  weight  results  from  the 
weight  analysis  modules.  Should  any  of  the  component  weight  data  be  missing 
in  this  block,  the  corresponding  weight  analysis  module  was  not  executed. 

When  the  calculated  weight  details  are  not  available,  the  initial  assumed 
structure  weight  is  used  to  calculate  final  vehicle  weight  and  balance. 
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Figure  11.  Sample  output  of  initial  weight  enpty  balance  data. 
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Figure  12.  Sample  output  of  initial  weight  and  balance  summary’ 
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Figure  13.  Sample  output  of  final  weight  enpty  balance  data. 
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Figure  14.  Sanple  output  of  group  weight  statement 
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Figure  14.  Sample  output  of  group  weight  statement  (concl) 
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Arrays  and  Variables  Used 


DATN(2) 

DATN(ll)- 

DATN(20) 

DATN(41)  - 

DATN(SO) 

DATN(51)  - 

DATN(60) 

DATS(l) 

DVH(5) 

DVH(6) 

DVH(8) 

DVH(9) 

DVH(23) 

DVH(26) 

DW(22) 

DW(23) 

DW(27) 

DW(28) 

DW(29) 

DW(30) 

DVW(43) 

DVW(45) 

DVW(48) 

DVW(49) 

DVW(50) 

DVWT 

GDD(ll) 

FDD  (12) 

GDD(18) 

GDD(20) 

GDD(21) 

GDD(22) 

GDD(23) 

GDD(24) 

GDD(28) 

GEH(12) 

GDH(13) 


Number  of  cuts  through  nacelle 
X- station  nacelle  cuts  referenced  from 
leading  edge  station,  in. 

Nacelle  depth  at  nacelle  cuts,  in. 

Nacelle  width  at  nacelle  cuts,  in. 

Number  of  nacelles 
Horizontal  tail  root  chord,  in. 

Horizontal  tail  taper  ratio  2 

Horizontal  tail  planform  area,  ft 

Horizontal  tail  span,  ft 

Sweep  of  horizontal  tail  quarter  chord,  deg 

X-station  of  horizontal  tail  quarter  chord  at  mean 

aerodynamic  chord,  in. 

Sweep  of  vertical  tail  quarter  chord,  deg 
Number  of  vertical  tails 
Z- station  of  vertical  tail  tip,  in. 

X-station  of  vertical  tail  trailing  edge  at  tip,  in. 
Vertical  tail  span,  ft. 

Vertical  tail  root  chord,  in 

X-station  of  wing  quarter  chord  at  mean  aerodynamic  chord 
(nominal  position) , in. 

Wing  semispan  (nominal  position) , in. 

Wing  root  chord  (nominal  position) , in. 

Wing  tip  chord  (nominal  position),  in. 

Sweep  of  wing  quarter  chord  (nominal  position) , deg 
Weight  data,  refer  to  Table  15. 

Maximum  positive  maneuver  load  factor,  subsonic,  at  BFDW. 
Maximum  positive  maneuver  load  factor,  supersonic  at  BFDW 
Minimum  speed,  flaps  down,  at  LDW,  knots 
Design  sink  speed  at  LDW,  ft/sec 

Main  landing  gear  stroke,  fully  extended  to  fully  com- 
pressed, in. 

Nose  landing  gear  stroke,  fully  extended  to  fully  com- 
pressed, in. 

Main  landing  gear  length  with  oleo  extended,  axle  to  trun- 
nfon  centerline,  in. 

Nose  landing  gear  length  with  oleo  extended,  axle  to  trun- 
nion centerline,  in. 

Ground  line  Z-station  at  main  gear,  in. 

Horizontal  tail  thickness  ratio  at  root 

Ratio  of  horizontal  tail  thickness  ratio  at  tip  to  thickness 

ratio  at  root 
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TABLE  15.  DVWT  WEICHT  DATA  ARRAY  VARIABLES 
IN  OUTPUT  MODULE 


Loc 

Description 

1 

Wing  weight,  lb 

2 

Horizontal  tail  weight,  lb 

3 

Vertical  tail  weight,  lb 

4 

Fuselage  weight,  lb 

5 

Main  landing  gear  weight,  lb 

6 

Nose  landing  gear  weight,  lb 

7 

Surface  controls  weight,  lb 

8 

Engine  section  and  nacelle  weight,  lb 

9 

Other  structure  weight,  lb 

10 

Engine  weight,  lb 

11 

Auxiliary  gearboxes  and  drive  weight,  lb 

12 

Air  induction  system  structure  weight,  lb 

13 

Air  induction  system  actuators  and  controls  weight,  lb 

14 

Exhaust  system  weight,  lb 

15 

Cooling  and  drains  weight,  lb 

16 

Lubrication  system  weight,  lb 

17 

Fuel  system  weight,  lb 

18 

Engine  controls  weight,  lb 

19 

Starting  system  weight,  lb 

20 

Auxiliary  power  unit  weight,  lb 

21 

Instruments  weight,  lb 

22 

Hydraulics  weight,  lb 

23 

Electrical  weight,  lb 

24 

Electronics  weight,  lb 

25 

Armament  weight,  lb 

26 

Furnishings  weight,  lb 

27 

Air-conditioning  and  anti -icing  weight,  lb 

28 

Photographic  weight,  lb 

29 

Auxiliary  gear  weight,  lb 

30 

Other  item  weight,  lb 

31 

Crew  weight,  lb 

32 

Trapped  fuel  weight,  lb 

33 

Oil  weight,  lb 

34 

Liquid-nitrogen  weight,  lb 

35 

Miscellaneous  weight,  lb 

36 

Guns  weight,  lb 

37 

Wing  pylons  weight,  lb 

38 

Wing  external  tanks  weight,  lb 

39 

Fuselage  pylons  weight,  lb 

TABLE  15.  DVWT  WEIGiT  DATA  ARRAY  VARIABLES 
IN  OUTPUT  MODULE  (CONT) 


Description 


Fuselage  external  fuel  tank  weight,  lb 
Fuselage  payload  at  BFDW,  lb 
Wing  payload  at  BFDW,  lb 
Ammunition  at  BFDW,  lb 
Fuel,  wing  tank  1 at  BFDW,  lb 
Fuel,  wing  tank  2 at  BFDW,  lb 
Fuel,  fuselage  tank  1 at  BiFDW,  lb 
Fuel,  fuselage  tank  2 at  BFDW,  lb 
Fuel,  fuselage  tank  3 at  BFDW,  lb 
Fuel,  fuselage  tank  4 at  BFDW,  lb 
Fuel,  fuselage  tank  5 at  BFDW,  lb 
X-CG  wing,  in. 

X-CG  horizontal  tail,  in. 

X-CG  vertical  tail,  in. 

X-CG  fuselage,  in. 

X-CG  main  landing  gear,  in. 

X-CG  nose  landing  gear,  in. 

X-CG  surface  controls,  in. 

X-CG  engine  section  and  nacelles,  in. 

X-CG  other  structure,  in. 

X-CG  engines,  in. 

X-CG  auxiliary  gearboxes  and  drives,  in. 

X-CG  air  induction  system  structure,  in. 

X-CG  air  induction  system  actuators  and  controls,  in. 
X-CG  exhaust  system,  in. 

X-CG  cooling  and  drains,  in. 

X-CG  lulo ricat ion  system,  in. 

X-CG  fuel  system,  in. 

X-CG  engine  controls,  in. 

X-CG  starting  system,  in. 

X-CG  auxiliary  power  unit,  in. 

X-CG  instruments,  in. 

X-CG  hydraulics,  in. 

X-CG  electrical,  in. 

X-CG  electronics,  in. 

X-CG  armament,  in. 

X-CG  furnishings,  in. 

X-CG  air  conditioning  and  anti -icing,  in. 

X-CG  photographic,  in. 

X-CG  auxiliary  gear,  in. 
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TABLE  15.  DVWT  WEIGHT  DATA  ARRAY  VARIABLES 
IN  OUTPUT  MODULE  (CONCL) 


Loc 

Description 

80 

X-CG  other  items,  in. 

81 

X-CG  crew,  in. 

82 

X-CG  trapped  fuel,  in. 

83 

X-CG  oil,  in. 

84 

X-CG  liquid  nitrogen,  in. 

85 

X-CG  miscellaneous,  in. 

86 

X-CG  guns,  in. 

87 

X-CG  wing  pylons,  in. 

88 

X-CG  wing  external  tanks,  in. 

89 

X-CG  fuselage  pylons,  in. 

90 

X-CG  fuselage  external  tanks,  in. 

91 

X-CG  fuselage  payload,  in. 

92 

X-CG  wing  payload,  in. 

93 

X-CG  ammunition,  in. 

94 

X-CG  fuel,  wing  tank  1,  in. 

95 

X-CG  fuel,  wing  tank  2,  in. 

96 

X-CG  fuel,  fuselage  tank  1,  in. 

97 

X-CG  fuel,  fuselage  tank  2,  in. 

98 

X-CG  fuel,  fuselage  tank  3,  in. 

99 

X-CG  fuel,  fuselage  tank  4,  in. 

100 

X-CG  fuel,  fuselage  tank  5,  in. 

841 

Fuselage  payload  at  MEW,  lb 

842 

Wing  payload  at  MDW,  lb 

843 

Ammunition  at  MDW,  lb 

844 

Fuel,  wing  tank  1 at  MDW,  lb 

845 

Fuel,  wing  tank  2 at  MDW,  lb 

846 

Fuel,  fuselage  tank  1 at  MDW, lb 

847 

Fuel  , fuselage  tank  2 at  MDW,  lb 

848 

Fuel,  fuselage  tank  3 at  MDW,  lb 

849 

Fuel,  fuselage  tank  4 at  MDW,  lb 

850 

Fuel,  fuselage  tank  5 at  MEW,  lb 

851 

Fuselage  payload  at  LDW,  lb 

852 

Wing  payload  at  LDW,  lb 

853 

Ammunition  at  LDW,  lb 

854 

Fuel,  wing  tank  1 at  LEW,  lb 

855 

Fuel,  wing  tank  2 at  LDW,  ib 

856 

Fuel,  fuselage  tank  1 at  LDW,  lb 

857 

Fuel,  fuselage  tank  2 at  LDW,  lb 

858 

Fuel,  fuselage  tank  3 at  LDW,  lb 

859 

Fuel,  fuselage  tank  4 at  LDW,  lb 

860 

Fuel,  fuselage  tank  5 at  LDW,  lb 

GDI (2) 


GDI (3) 


GDV(l) 

GDV(3) 

GDV(12) 

GDV(13) 


GDW(l) 

GDW(12) 

GDW(13) 

GDWT(154) 

GDWT(155) 

SFN 

TOT(l) 

TOT(2) 

TOT(18) 

TOT(19) 

TOT(20) 

XI 


Variable -sweep  wing  indicator 
0 = fixed  wing 
+ = variable -sweep  indicator 
Landing  gear  location  indicator 
0 = fuselage -mounted  main  gear 
+ = wing -mounted  main  gear 
Vertical  tail  planform  area,  ft^ 

Vertical  tail  taper  ratio 

Vertical  tail  thickness  ratio  at  root 

Ratio  of  vertical  tail  thickness  ratio  at  tip  to  thickness 

ratio  at  root 

Wing  planform  area  (nominal  position) , ft2 
Wing  thickness  ratio  at  root  (nominal  position) 

to  thickness  ratio  at 


lb/in.2 


in. 


Ratio  of  wing  thickness  ratio  at  tip 
root  (nominal  position) 

Number  of  crewmembers 
Number  of  guns 

Nacelle  segment  surface  are'1,  in.2 
Total  fuselage  surface  area,  in.2 
Total  fuselage  volume,  in.3 
Maximum  cabin  pressure  differential. 
Maximum  fuselage  depth,  in. 

Maximum  fuselage  width,  in. 

X-station  of  fuselage  geometry  cuts, 


Arrays  and  Variables  Calculated 


10  Weight  summary  pass  counter 

0 = initial  estimated  weight  summary 

1 = final  estimated  weight  summary 

S Weight  and  geometry  data  (refer  to  Table  16) 


Scratch  Arrays  and  Variables 


I Scratch  counter 

J Scratch  counter 
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TABLE  16.  S- ARRAY  VARIABLES  IN  OUTPUT  MODULE 


Location 

Description 

1 

Summation  of  weight  empty  items,  lb 

2 

Summation  of  moments  for  weight  empty  items  (wing  in  nominal 
position),  in. -lb 

3 

Summation  of  fixed  useful  load  items,  lb 

4 

Summation  of  moments  for  fixed  useful  load  items  (wing  in  nominal 
position),  in. -lb 

5 

Summation  of  expendable  useful  load  items  at  BFDW,  lb 

6 

Summation  of  moments  for  expendable  useful  load  items  at  BFDW 
(wing  in  nominal  position),  in. -lb 

7 

Summation  of  expendable  useful  load  items  at  MDW,  lb 

8 

Summation  of  moments  for  expendable  useful  load  items  at  MDW 
(wing  in  nominal  position),  in. -lb 

9 

Summation  of  expendable  useful  load  items  at  LDW,  lb 

10 

Summation  of  moments  for  expendable  useful  load  items  at  LDW 
(wing  in  nominal  position),  in. -lb 

11 

Summation  of  useful  load  at  MDW,  lb 

12 

X-CG  of  useful  load  at  MDW  (wing  in  nominal  position),  in. 

13 

Summation  of  useful  load  at  BFDW,  lb 

14 

X-CG  of  useful  load  at  BFDW  (wing  in  nominal  position),  in. 

15 

Summation  of  useful  load  at  LDW,  lb 

16 

X-CG  of  useful  load  at  LDW  (wing  in  nominal  position),  in. 

17 

Maximum  design  weight  (MDW) , lb 

18 

X-CG  at  MDW  (wing  in.  nominal  position),  in. 

19 

Basic  flight  design  weight  (BFDW) , lb 

20 

X-CG  at  BFDW  (wing  in  nominal  position),  in. 

21 

Landing  design  weight  (LDW) , lb 

22 

X-CG  at  LDW  (wing  in  nominal  position),  in. 

23 

X-CG  of  weight  empty  items  (wing  in  nominal  position),  in. 

24 

Weight  of  landing  gear  strucutre,  lb 

25 

Structure  group  weight,  lb 

26 

Propulsion  group  weight,  lb 

27 

Air  induction  system  structure,  actuation,  mechanism,  and 
controls  weight,  lb 

28 

Not  used 

29 

Not  used 

30 

Not  used 

31 

Maximum  design  weight  (MDW)  initial  estimate,  lb 

32 

Basic  flight  design  weight  (BFDW)  initial  estimate,  lb 

33 

Landing  design  weight  (LDW)  initial  estimate,  lb 

34 

Not  used 

• 

To 

50 

Not  used 
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TABLE  16.  S- ARRAY  VARIABLES  IN  OUTPUT  MODULE  (CONCL) 


Description 


Overall  vehicle  length,  ft 
Vehicle  static  height,  ft 
Fuselage  length,  ft 
Maximum  fuselage  depth,  ft 
Maximum  fuselage  width,  ft 
Total  fuselage  surface  area,  ft2 
Total  fuselage  volume,  ft^ 

Nacelle  length,  ft 
Maximum  nacelle  depth,  ft 
Maximum  nacelle  width,  ft 
Nacelle  surface  area,  ft2 

Ratio  of  wing  weight  to  wing  planform  area  (nominal  position), 
lb/ft2 

Wing  span  (nominal  position) , ft 
Wing  thickness  at  root,  in. 

Wing  thickness  at  tip,  in. 

Ratio  of  horizontal  tail  weight  to  horizontal  tail  planform  area, 
lb/ft2 

Horizontal  tail  thickness  at  root,  in. 

Horizontal  tail  tip  chord,  in 
Horizontal  tail  thickness  at  tip,  in. 

Vertical  tail  area  (total  per  vehicle) , ft2 

Ratio  of  vertical  tail  weight  to  vertical  tail  planform  area, 

lb/ft2 

Vertical  tail  tip  chord,  in. 

Vertical  tail  thickness  at  tip,  in. 

Tail  arm,  quarter -chord  wing  mean  aerodynamic  chord  to  quarter - 
chord  horizontal  tail  mean  aerodynamic  chord  (wing  in  nominal 
position) , ft 

Maximum  maneuver  load  factor  at  BFDW 
Assumed  wing  loading  at  landing  (1001) 

Minimum  speed,  flaps  down,  at  LDW,  knot:; 

Ultimate  design  cabin  pressure  differential,  lb/in.2 
Vertical  tail  thickness  at  root,  in. 


Labeled  Common  Arrays 

FDAT  Calculated  weight  from  weight  analysis  modules  (refer  to 

Table  17) 

Mass  Storage  File  Records 

Record  11  Input  design  data  array  for  data  management  module 
Record  19  Basic  calculated  data  region  from  data  management  module 

Error  Messages 
None 
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TABLE  17.  FDAT  ARRAY  VARIABLES  (FDATT  BLOCK) 


i 


Loc 

Defined 

Description 

Routine 

Overlay 

PRTD 

(17,0) 

Total  wing  structure  weight,  lb 

E 

(17,0) 

X-CG  wing  structure,  in. 

(17,0) 

Wing  center  section  basic  structure  weight,  lb 

PRTD 

(17,0) 

Wing  pivot  weight  (variable  sweep  wing) , lb 

PRTD 

(17,0) 

Wing  outer  panel  basic  structure  weight,  lb 

■jj 

PRTD 

(17,0) 

Wing  ailerons  weight,  lb 

PRTD 

(17,0) 

Wing  trailing  edge  flaps  weight,  lb 

8 

PRTD 

(17,0) 

Wing  leading  edge  flaps  weight,  lb 

9 

PRTD 

(17,0) 

Wing  slats  weight,  lb 

10 

PRTD 

(17,0) 

Wing  spoilers  weight,  lb 

11 

PRTD 

(17,0) 

Wing  miscellaneous  structure  weight,  lb 

12 

PRTD 

(17,0) 

Wingtip  weight,  lb 

13 

Not  used 

14 

Not  used 

15 

PRTD 

(17,0) 

Total  horizontal  tail  structure  weight,  lb 

16 

PRTD 

(17,0) 

X-CG  horizontal  tail  structure,  in. 

17 

PRTD 

(17,0) 

Horizontal  tail  center  section  or  spindle  weight,  lb 

18 

PRTD 

(17,0) 

Horizontal  tail  outer  panel  structure  weight,  lb 

19 

PRTD 

(17,0) 

Horizontal  tail  elevator  weight,  lb 

20 

PRTD 

(17,0) 

Horizontal  tail  miscellaneous  structure  weight,  lb 

21 

Not  used 

22 

Not  used 

23 

PRTD 

(17,0) 

Total  vertical  tail  structuic*  weight,  lb 

24 

PRTD 

(17,0) 

X-CG  vertical  tail  structure,  in. 

25 

PRTD 

(17,0) 

Vertical  tail  center  section  or  spindle  weight,  lb 

26 

PRTD 

(17,0) 

Vertical  tail  outer  panel  structure  weight,  lb 

27 

PRTD 

(17,0) 

Vert  K a I tall  rudder  weight,  lb 
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TABLE  17.  FDAT  ARRAY  VARIABLES  (FDATT  BLOCK)  (CONT) 


Defined 

Loc 

Routine 

Overlay 

Description 

28 

PRTD 

(17,0) 

Vertical  tail  miscellaneous  structure  weight,  lb 

29 

Not  used 

30 

Not  used 

31 

FUS02 

(12,0) 

Fuselage  basic  structure  weight,  lb 

32 

FUS02 

(12,0) 

Fuselage  secondary  structure  weight,  lb 

33 

Not  used 

34 

FUS02 

(12,0) 

Fuselage  doors,  panels,  and  miscellaneous  structure 
weight,  lb 

35 

FUS02 

(12,0) 

Total  fuselage  structure  weight,  lb 

36 

FUS02 

(12,0) 

X-CG  fuselage  structure,  in 

37 

Not  used 

38 

Not  used 

39 

Not  used 

40 

Not  used 

41 

LGWT 

(6,0) 

Total  main  landing  gear  weight,  lb 

42 

LGWT 

(6,0) 

Main  landing  gear  wheels,  brakes,  tires,  and  tubes 
weight,  lb 

43 

LGWT 

(6,0) 

Main  landing  gear  structure  weight,  lb 

44 

LGWT 

(6,0) 

Main  landing  gear  controls  and  miscellaneous  weight, lb 

45 

LGWT 

(6,0) 

X-CG  main  landing  gear,  in. 

46 

LGWT 

(6,0) 

Total  nose  landing  gear  weight,  lb 

47 

LGWT 

(6,0) 

Nose  landing  gear  wheels,  tires,  and  tubes  weight,  lb 

48 

LGWT 

(6,0) 

Nose  landing  gear  structure  weight,  lb 

49 

LGWT 

(6,0) 

Nose  landing  gear  controls  and  miscellaneous  weight, 
lb 

50 

LGWT 

(6,0) 

X-CG  nose  landing  gear,  in. 
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TABLE  17.  FDAT  ARRAY  VARIABLES  (FDATT  BLOCK)  (CGNCL) 


Defined 

Loc 

Routine 

Overlay 

Description 

51 

AISNN 

(7,0) 

Air  induction  system  structure  weight,  lb 

52 

AISW 

(7,0) 

X-CG  air  induction  system  structure 

53 

AISNW 

(7,0) 

Inboard  nacelle  and  engine  section  weight,  lb 

54 

AISMN 

(7,0) 

Outboard  nacelle  and  engine  section  weight,  lb 

55 

AISNN 

(7,0) 

Engine  section  doors,  panels,  and  miscellaneous 
structure  weight,  lb 

56 

AISMN 

(7,0) 

Total  engine  section  and  nacelles  weight,  lb 

57 

AISM^J 

(7,0) 

X-CG  engine  section  and  nacelles,  in. 

58 

Not  used 

59 

Not  used 

60 

Not  used 
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looortoi 

O.M  Ml 

IMMTSI 

O.M 

IOOOIMI 

o.ii  m 

IOOOIMI 

T.ll  MO 

I000M9I 

O.M 

IOOOIOSI 

T.oi  Ml 

IMOMI) 

O.M 

IOOOIMI 

T.OT 

lOMMIl 

T.M 

IOOOIMI 

T.M  Ml 

IOOOMTI 

T.  IN 

lOMMOl 

T.M 

lOMMOl 

T.IO  Ml 

lOMIMl 

T.M  NM 

lOMIMl 

N.ll 

lOMMU 

T.fT  NM 

I0M1NNI 

T.M  NM 

IINMI 

T.M 

lOMIMl 

T.ll  NM 

I0MISTI 

T.M 

lOMMOl 

0.01 

lOMMOl 

O.ll  NM 

lOMIMl 

O.ll  Nil 

lOMMIl 

T.M 

lOMIMl 

O.ll  NM 

•OIMOIl 

O.ll  NM 

lOMMIl 

•.If 

IOOONONI 

O.M  Nil 

I000N0II 

•.ft 

(••Mill 

0.01  NM 

IOOONOII 

•.II 

IOOONIII 

O.M  NM 

It  Mi  III 

«.M 

OMIT  niu 

- MMPMCCBJM.  ITAfOCMTt 
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•I'M'*  TAC  Of  OIMWlflCf  OUfOTlOM  CHMT  «Ct  - ItCCP  fMC  I 

LOCATION  DI40NKIIC 

CMO  ID  TIU/KM 

lOOOOMi  Ml  IKKfllCO  - '«<M'  iXfCAKN.  KffUCHCC 

i moo  sot  t.w  (Mxriico  * 'K«ont'  cxtcpn*  bchhcnci 
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•I 'It/* 


mntnm  ami  «v  • *ctf  pin*  mw  mi 


MK 


omi  tine  - iNtMoueienv  concnis 


mil  (Him  mi  Htiiiitm  hi  him  iiiiii  mi  iihiii  mu  11  hi  limit  hi 

mmm  turn* 

iiiiiiiiiiiniiiimuimimimiiiiiimimiiiiiiiimiimiiiiiii 


mm  run  • kptpmpi  itrt 

It  BOA.QP  OUTPUT  DATA  WtWIT 
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• I'tts*  MTflrtOM  CM mi  Kf  - M(f  f IN4L  OUTPUT  MQOU.C 

CWDt  IlflC  * MOCIOJVI 


MflC 


210 


•I'M/* 


mtcricM  cnmt  Kf  - »cc* 


FIIML  OUYFUT  WMt 


MflC  m 


CHWT  fltU  • PftOCCOLfVf 


IIMIV, 

fC. 


mw  n 

1 lilt 

1 

F| 

#• 

^7 


1 I 


NR  It  RV 

ifc. 


I ""{#»•  I: 


I “ny-  1 


Ql 


211 


•I/I** 


AfTorieu  cnmi  «cr  - mcp  riHM.  «u*»vt  nxuc 


0**t  II fU  • MOCCMft 
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iSiils  5 5 S 3 s s 


•l/tf/*» 


iVTOriOU  CHART  lev  - M€’  FINAL  CWTNJT  NXU( 


YNX  It 


CMWI  flfLK  * MM-moaOdUL  ffAfCTCNff 


MOCM1  OUTPUT 
COtCN  /TOATT/fOATitOT 
COMMON  TCOHIUKOI 

BUCMllON  DtTOAI.eOlTOAl.DV'tStOl.flW.TOttOOl 
OlfCNSION  K OU<  MO  I 

BUCMIIQN  OOI  t«t  .COX  101  .OCMTMMI  ,OCMi»»  .COHSOi  .GW'HOt . 

MB'  toi  .©at*  mt  i .OATHt  io  i ,imi  i 
OlTCNilON  DVUIMI  .0*41  Ml  .OWt  Ml  .OvOiHSOi  .OVNt  IM’  .DvUTi  1000 1 
DltCNtlON  fOUMi.  VNlltl 

COUlVALCMCt  «Dl|I.ICOMl|n,IOOt|l.fCQMl70lll.lOVMI.TCOMi|«iOIM. 

If  I 1 1 . TCOMt |7tl » I.OCt  I » .TCOhmifl l » 

COUIVALCNCC  I00tl|>.00tl»».l000l|l.00i«in. 
lOOWTl 1 1 .OO'tl  1 1 , tOONI  1 1 ,eot»i  »» . 
ioohi  1 1 .ooi  mi  ii , ioovi  i » .ooi  mi  h . iccam  .ooi  mi  n . 

(OAftl  1 1 .OOI««I  M . IOATNI I » .GOIMI  M . Ul  I n .OOilil  I 

couivalcncc  icout  1 1 .o<«i  i » 

COUI  WtCNCC  *OVMt  IO.DVI  SCI »».  lOVMi  1 1 .DVt  J7|  1 I ,iDWi  1 1 .DVIHOI » I . 

iBVBl  I » .0*1*11  IT . «0*Nl  I » .DVi»7l  1 1 , IDWTI 1 1 .Ovi  I III  I » 

EQUIVALENCE  HOTl  M.CNQiWIII.  IfFNI  |i  ,DVN'7l  1 1 

toe  rawuit  iHi.fSx.tiHi  n i t i al  mciomt  ano  balai 

C C B A f A) 

rcmATi  imi  tout  mciont  ii  atcncnti 

fOIttATt/MK.MMCIGHT  CrTtT  U«U  DATA! 

FORMAT  l/ltX.SB4VARIABLC  MCP  MING  UH  HC  • .F7t.*«  DEC. 1 
FOftUT < /AOX.fttCIGHf .**.  lOMHORlt . Mil 

format  i/ttx.iMCiGHT  orir.TtA.irit.ti 

FORMAT  l /<fx  .VMINfr.  TtA.  IT  If.#.  /»x.  |0»«RIZ0hTal  .TfA.tr  It.  t. 
/t».ft*CRT|C4L.TfA.*lt.f.  /tfA.WOOOT.TlA.iri  t.t, 

tiw.wwn  <xm.nt.tr H i.  ocar.  itA.tr  i t.t. 

/tfR.lMURTACC  CONlROLt.nA.tr It. i. 

/<W.IS*««ITC  icciiON.nA.tr it. i. 

/MX.lfMOTtCR  fTRUCntC.ftA.tr Itt. 

//MR.OCNOITC  .ftA.tritt . 

/m.NNKatwr  0 tm  Boat.ftA.tr it. t. 

'ftX.fOMAJA  TWUCTI94  fffTCN.  TtA.  If  It  t. 

/MR.MNAIt  ACTUATION  AM)  CONTROLS.  TfA.  tT  It -t. 

/Ml. IVtCNtAUff  tttTD1.TtA.tr It. t. 

/fW.IVCOOLINQ  AN>  DRAINI.TtA.tr It. t. 

/m.lVClBRICATINO  tttTCN.TtA.tr It. t. 

/ttR.inrvct  tvtTCN.fti.tr it. t. 

SffH.  IVTCN5INE  CONTRCLt.TtA.tr It. t. 

/f*.l»«T«TIN»  trtTDl.TM.trit.t. 

/tW.tBiAAILIARr  PQMER  1Mlf.ftC.tTlt.ti 

raftttf  i ttm.  i iNiianMCNTf  .Ttc.tr  it.t. 

/tn.MTiMLic.  rsi.tr  itt.  / tt*.  i nclic  tr  iCAL.ftA.tr  it.  t, 

/ttK.  I UCtfC TRONICf.ftA.tr I f.t,  /fft.BUMINCNf .TtA.tTlt.t. 

/t*r.  i i»cdMiB<i>cf.m.tf  it.t. 

/tW.liMAIR  COTOIflONINO.ftA.tr It. t. 
/ttt.lOMTOCRAPHlC.TtA.tritt. 

/HR.  IVMAURlLIARV  Of  AN.  TtA.tflt  f . 

AfOl.ltMOnCR  COUlMCNf.ltA.trit.tl 
T0IN1AT I /VO*  .tMAME  »1L  LOAD  NO  OROti  1C  KMT' 
roj>ufi/itx(i*i.OAO  cooifim.tu.iMMAxiTui  ecfiON.tv. 

IMXIONT  KflON.Tk.l'lK.NOIlO  OEf  IGN./fir.»'CKMf .It*. 

ItMEROtf  tCIGNT.fX.lftONOSS  ICIQNT./Ai*.IO»4CIOMT  NM.IIR. 
lOACIONf  AfM.III.IOACIONf  ARHi 

romAfiAi.ociCN  »»®.  .rvi.mi.Tvi.nrifi.rAt.JiMi 
ronwif  i /tx,MrucL./Bi.otf«MU.f%f  .urio.  i .roi.utn 
rmiw  m.mtMtmm.  .f*f  ,mr  it.  i ,ro.  t .m . 

AfNf.nr  10. 1. TB.  t. Ml. /nf.nrioi.rAt.  m. 

/fNt.nrio.  i.r«.t.SH>./fvf.iir  io.i, rot.  «>. 

/m.nr  it.  i .rB.t.i«i  ./fRf.unt.  i .ro.t.tti » 

AtA  rORHAft/BK.»«IL.ftB.S«riB.|.r8.t.SlM 


sutwim  own  *?  • occr  rim  output  hqouu 


oopt  titic  - m woewm  otaipcnti 


in  roMui/tv.ioruicuflc  PAn.OJO.Nt.itr  it.  i.rt.t.BH 

Ul  rOtUfltl.IMJINO  PAW.OJO.Nt.Hr  II.  I. ft. f.WM 

IN  fOtltflsU.OMMOCtt.'tX.lOOUNI  lOTY.  .rt.I.INi.Nf . 

»if»t.|.ft.t.*ii 

tat  roooiTioR.iiHWftMiiiM.nif.Krii.i.Po.t.ain 

M fattATlU.SMlIOfJUATIONI  IPWOO  IUOCS  (TC.II 

«n  roowi  i iM.vtmo.Nt . jtr  u.  i .rt.t.ui  ./Nt.nnt.  i ^t.«.sx> . 

/IM.OPUKUOC.Nt  .HP  10. 1 St.f  .Kl.'Nt.l'flt.  I .m.  NO  i 
M rWUlOI.KOJ|frKNT,/«,|IHM«M.  UO.Nt.Hrit. I St. f.  SKI. 

.«,iMM«ecu  wroo.Ni.nr n. i .ft  t.tti • 

9*  rcomii/oi.iiHAcru.  LM.Nt.sirii.i.rt.t.un 

O*  fOtttf l«R. IPtC  I0MT  DPTi  .m.lif  | St. f .Ixt I 

P*  roNun/ix.iMum  tc'MT.M.nrii.i.n.i,iiii 


ronmic/tx.iOAuw  oup.TtssiM.'its. 

■CPTTPI  KCTIOM  - MIC  fTNUCTVJRC.TIt It. 

Mi KIOI  POtL  - MIC  I TM TUC MMX.  TiPI/I.I.Oi  LM.  i.TtlSif . 
1,/ttN.OPIWT.Ttl.flf.l.riO^ 

i.m/iM./iiii4iNUPi  • nuaiM  cooc.Ttisif.i./iw. 
I - ICAOIM  KVC.ftl/tt.I./llX.MUTt.rOI.rit.I./lOK, 

0. toi  jt  iff . i ./i  w.iMiitcouicaut.Toi  .r  it . 1 1 
raMlffl*l,tl»MftlNMT«.  TAIL  OUP.TtS.rit.il 
ratwnitK.tPccMTa'  KCftON/*i»ax.Tti.rif.i./iP(. 
potaoiluoi  - mic  tnunic.!ti.rit.i.'i*. 

1. NI/lt.l,/lft. 
t.TtlSIt.tl 

fOtUTt/tl.lOftOtTlCO.  TAIL  OUP.TVI.rit.il 
rOMtf  (lOl.tOCOfTCR  aCCTIOUVIfOU.Ttl^lt.I./lM. 

NfM  • Mic  tTNUCTlfC.Ttl^lt.I./IOr. 

I.TtlSIt.I./IM. 

.Ttl.flf.ll 

.TtSStt.I./Itv. 

: MIC  ITNUCnPC.Ttl^lt.I./IW. 

• rvKLMC.Ttl/lt.I./IU. 

99*  MOO,  POOLS.  MO  NtSC.. Ttl.flt.il 

rOVMTl/WJOOLIflNTINt  CCOt  OUP.TtS.flf  .I.NiK.IWMCCLft.  owe 
t./ltX.OCOCATION.fV.IOffllCt.  TVKt.tl.MTNUCnPC.U. 


Mi  rovtiriiujofUKuoc  - main  K*.p*.*it.ii 

fit  ftOMfllM.IOtfllO  - NAIM  KJW.Nt.Vlf.il 

It  ftOMI  t lOt.tOnORAOC  - lOK  KJW.Nt.Vlt.il 

IN  fOlltfl/H.IMKitt  CONTtOLt  OUP.TlSSIf.ll 

It  ftftttTt/tX.IWOOIIC  KCTtOt.TtSSIt.  1 1 

fU  ftOltfl|OC.1NIIOOM.ritX.aHCCNT|R.Ttl.rif.l./|«.OflUTaMD. 

JIM.PIIOCOW.  Pont.  OO  MSC..TtlSlt.H 
tit  ff*tAfUtK.WIiaMD.TttSlt.lSI«.OCCNrB./ltR.OUrTOMIO. 

Ttl  Sit- 1 ,/IMt.PHOOOIt.  POCLt.  MO  NIK..  Ttl.flf.  1 1 
oh  roouN^x.rMtmcTuc  - one*  oo  *itc..Tti.rit.n 

Mt  rotWUrtl.lOlTOTO.  <T0  K OUOTT  fOMNDl.TtlSIf .11 

flU  rOMUf//tX.IOPMPU.tl«l  OUP.  TtSSIt.I./IM. 

IOOOIIC  HOT  ILLATION.  Ttl  Sit.  I.'ltt. 

smeensotv  kjw  tout  oo  otucf.Tiisit.i.'itx. 

OOMIN  HOUCTION  tnTDI.TUSIM.MlK.OOnuCTUC.TttSlt.l. 
/IttJOWCTUMION  OO  COUPOLf .Tttif  If . I./IOC. 
ttCWMT  tVSTtN.Ttl  >f  It.I./IM. 

■cool no  rnrw  oo  ouin  ptovifiM.Tiisit.t.'ifK. 
tociORicATno  mrcM.Tti/it.i./ioi.iiirta  mrtM,Tti/iM. 

/IM.IOMIIC  CONTtOLt.  Tt  I .fit.  I </IM.  lOOTAtTINt  tVtTtM. 

Ttl  Sit.  1 1 

m fOMAf  IStK.ftWIXILIO'V  OO  PUNT  OUP.ftSSlt.  I ."tX. 

iNONtTOMHTt  •WP.TtJSUM./**, 
llHHBMJUCt  OO  PlCVWIICf  OUP.TtSSlf . I .r/tl. 
lomciwico.  OUP.TtSSlf.  l./*l.l*CUCT*»ICt  OUP. TVS. 
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91/19/* 


mmnm  chart  ter  - steer  final  output  home 


RAflt  If 


OURf  TltLC  - NOM^WOCCOtfUL  STATCtCNlt 


utruwiiHitet  * c couincNT  tnoiF.T9J.rii.  i .//tx. 

9JNUR  Corel TIQNIM  AtC  ANTI-ICINO  CQUIftCNT  0fmF.T9S.riM. 
//W.ietHOTOOfUTHlC  0n0»F.TIJ.ni.  I.//9*. 
hhaukiuary  kar  QfmF.Tfj.ru.  i.//tx. 
teenen  cojiRtcnr  At©  mtc.. Tts.nt.it 
•at  rofowri/tx.FtmoTAL  rn»  previous  pagc.T9JFim//9x. 

IMIONT  ClFTT.T9l.riMt 

m«  roitvat/m.siteircMiiONM.  at©  structural  oatai 

w ronruTi/zox.iMCNOTM  * ovcrau  in.i.r7.f.Mx. 

1IHCI0HT  - OVERALL  - STATIC  IFT.  1 F7.|//99X.e«UC£LLC9./§IX. 
•FUKL  AOC  .9X.  1NlteOAnO.9X.9tCCNTCR.9X  .FOniOMOt 
9F»  rOMATlOX.ieCCNOTN  • MAX.  tfT. »,T97,f  It.f I 
999  rORMATlOX.ieCCFTM  - MAX.  ITT.  I ,T97.rit.|l 

oat  rofMATtox.ieeiom  - tux.  in.  t. r97.r1t.fi 

997  romATltX.fltiCTTCS  AREA  ISO.  fT.  I .T97.f|Ml 

009  roeuTiox.iecocTH  - tux.  in. ». T97.eit.it 

999  roitUT'iX.lMCFTH  • KAX.  ITT. t, T97.Fll.lt 

999  rontuTiox.ieuiOTH  - tux.  in.i.T97.Fit.n 

991  fORHATlOX.f  H9CTTCD  AREA  ISO.  IT. I.T97.V ll.lt 

Tit  raeuriox.ieuNBTH  - tux.  1rn.r97.FiM.1txFit.il 

Til  rontunox.ieccriN  - tux.  in.  i.m.nt.t.itx.r n.it 

9F»  ratuTiix.ieeioTH  - tux.  in.  1.T97.V11.1. 11x.r11.11 

7 Vj  rOtUTlOX.IlMCITED  AREA  ISO.  n. I.T97.F ll.MIX.ril.ll 

999  rawufiox.mvsELAOE  vcupc  icu.  n.t. 197.rn.it 

710  roeUTl/79X.Ht«|tC.7X,1>M.  TAIl.TX.9HV.  TAIL. /OX. 

WBAOH  AREA  ISO.  IT. >. TM.FII.lt 

7i«  raeur  1 ox . im ioht/oaoss  area  iuk. /so.  n.t. roo.Fii.it 

TIT  rOfMATlOX.IMFAN  in.l.TM.FIt.fl 

719  rORNATlCX.lMCCPOACK  - AT  .I9C  iKCRCCSt.TM.FII.lt 

719  TOeuTlOX.TflHTtC CRITICAL  ROOT  CHORD  - LCNOTH  UtOCSt.TM.FII.lt 

IM  raeuilMX.ISH*  tux.  TMICWESS  lltCHESt.TM.Fll.lt 

IM  POftUT  I9X  .TflHTtCOTCT  I CAL  TIP  CHORD  - UWTH  1 1 HOC  St  .TM.Fll.lt 

TFt  rOVUTlOX.OlHTAIL  LCNOTH  • .19  MAC  NINO  TO  .19  MAC  H.  TAIL  IfT.I. 

T9IFIt.lt 

IM  rOIMATl/tX.ITHALIOHTIte  KAR. 99X. THOSE  .OX.TMUIN. /OK. 

tecoem  - ouo  cxtckxd  - a&c  to  timnioh  i inches t.TM.eii.i. 

/tK.FtHOLEO  TRAVEL  - FILL  ETCHED  TO  FUi.  COLLAPSED  HtOCSt. 
TM.Fll.lt 

IM  rOFUTt/OX.fMTNUCTJtAL  DATA  - COCI TIW.SIX.OM TRESS. HX. 

lecmiT  LOAO./Olx.tiHonoss  tciGHT.Tx.itCAcroR./m. 

FCLIMT  ,T9l  ,F  It.f  > 

719  raounei.iiLAteite.Tti.rii.i./tx. 

MTA«-crr.rai.rii.i./9R.iM.miT  airplane  LAtoite  site  speed. 
IIN  irT./SCC.I.T91.ril.l./9X. 

OMttte  Lin  a&sutcd  ron  la*©ino  ksiqn  cotcition  ipcrcent  mt.i. 
TSS.ril.t./^C.SIHSTALL  FEED  - LAtCINO  COtPICMUT ION  -. 

let  noten  orr  noeTst.T9s.rii.i./9R.ieF9csMizco  caoin  -. 

9IM  U.T.  KSIQN  PRESSURE  OIFTCRENTUL  * fUOHT  IR.S.II, 

THFII.lt 
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§)/«•'*  l-vt  iltTIMt  JUTOaOH  CNMV  MV  - MCP  riML  tut**  HOOUU 

fOtfJUN  NOOULf  liltl.AVTpMOl 

CMO  NO  ••••  CONTENTS  •••• 


It 

II 

It 

It 

It 

IT 

It 

It 


tl 

at 

«s 

ti 

ft 


f7 


II 

» 

» 

tl 

» 


€ iiHimiiiiimKHimimmiiiiiMiimuiHiiiiiiiiHiMiiiiiiimiimi 

( MOQMf  OLfTWT 

( imiMiiiiiimmmmimmiiimiMiimiiiiHimiiimiiiniiiimiii 

c 

<mmm  oumrr 
c 

C MI1TCN  t tctiract  ItTt 
C ro  OCVO.O*  OuiP.fT  DATA  MO  WtUNT 
comoN  MDATi/roAiitai 

com  remit stt i 

DllCMION  0l70ti.tOtTOti.DVifJMi.ftittO>.lOifOti 
tIVCNtlON  COUIftOl 

illCMSIOM  00 1 1 to 1 .000(101  .tOUT  I ltO>  .COM  I to  > .OOHItei  .OOVItOV . 

I tOtltOI .OATSlttl. DATMi70i.il 1 10> 

tIVfMION  OVWlttl .OVHliet ,DW<  Ml  .OVtltttl  .OVWI 1901  .OVUTl  1000 1 
tIICNSION  TOT  Ilf  I,  mint  i 

couiwuNCZ  iDiii.fcmtiu.iootii.TcmtToiiMOvm.Tcomiteni, 
i itni.Tcm«iTtii>.«M>ii>.TcmititiH 
touiwNXNCC  fooiin.oomi.iooom.ooitiii, 
i itmnii.tDttin.(0flH(ii.0Dinin, 

f fOOMI|».tDlMllMtOttl».aOl*il»MOOtll>.QOl)tlll. 

I lOArtll>.tOltt|ll.lOAfNI|».ODlt9IIMI|l|I.ODIltll 
MU1WLCMCC  <cajl|l.0itin 

CtUIVHfNCC  I (Mil  1 1 ,DVt  Ml  1 1 .iDtNi  1 1 ,DVI  I7l  1 1 , IDWI 1 1 »DVt*tl  1 1 ♦ 

I <owiif.ovctsiti.tovNMi.0Vft7i»t.iDvwTiii.Dviiitiii 
CtUlWLOCC  iTOTlIl.OStlMIll.  IVNIII.DVNI7III 

c 

ML  IKMtSil  JWltl.llM.ltl 
C41  ««r«t  1 .01 1 l.ltto.  Ill 
c 
c 
c 

C It  It  A PAM  COUNT  CM  IN  IHIt  ftOUTHC 

It  • tilt  I 


97  ftUl«D4f*l 

It  Itt  CONTINUE 

» lit  tt  lit  1*1  • M 

tt  tilt  • till  • OtHTCll 

tl  tlft  • tltl  • OUfTllHCMITlHtO) 

tt  l«0  COfflHUC 

tl  Iff  Itt  IM.lM.lt9 

tt  C 

tt  c tm  rnco  mo  evoomlc  uaru.  lwo  item  rot  non  mom* 

tt  IM  tt  Itt  l«l.lt 

tT  till  • till  • ftMTlIOOl 

tt  tltl  • tltl  • 0MTI|t9tMOtNTi|*ttl 

tt  tltl  • tltl  • 0MfUI«ttt 

tt  tltl  • tltl  ♦ DtMTil«tti<OWTil*ttl 

ti  tiTi  • ti7i  • murn«ttti 

tt  tltl  * tltl  * OUmi«#»tl‘OttfTl|*fOI 

tl  tltl  • tltl  ♦ DWTll*mtl 

*•  tlltl  • flltt  ♦ *MTl|«tMl«Ottfftt'tt> 

m Itt  CONTINUE 

m inn  • tm  • tiTi 

t7  tlltl  • lilt!  • tltll/fllll 

tt  mu  • tm  • titi 

tt  mm  • itim  • titii/tnii 

tt  tn«i  • tm  • titi 

•i  tnti  • ititi  • tntn/ftiiti 

tv  m mil  • tin  ♦ tun 

tl  tlltl  • Itftl  • tltl  * fltll/tllTl 

* tlltl  • till  • tllll 

•»  tiiti  • ititi  • titi  • titn/mti 

tt  titi i • tm  ♦ tiiti 

•7  tun  • ititi  ♦ titi  • fiitn/fcfii 

m titii  • tifi/tm 

tt  c 

to  tritoi  ltt«  ttt*  ItT 
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AUTOFVOM  CHARI  ICr  * «|F  FINAL  OUlFUT  MOCULf 


•i/si/i*  iwvt  list  ins 

CAN)  NO  ••••  CONTEXTS  •••• 


VI 

vs 

n 

•N 

vs 

n 

TV 

n 


•i 

a* 

•i 


n 

m 

•v 


•i 

«? 

n 

*9 


§7 


IOC 

101 

IK 

ies 

IN* 

in 

m 

107 

in 

in 

110 

hi 

u« 

ill 

ii* 

IIS 

IIS 

117 

IIS 

IIS 

m 

in 

in 

in 

in 

IIS 

i<s 

in 

in 

in 

no 

hi 

in 

in 

in 

in 

in 

nv 

in 

in 

i*s 

i*i 


C Wife  INITIAL  SATA 
IM  WITKH.SOOI 

500  F0N1ATIIHI.SIX.SINI  N I I I A L MCIOMT  AND  IU  AN 
1C  C OATAI 

SO  TO  ISO 
C 

1ST  WITCIO.SOII 

501  FOSNAft  INI  (|SK.*»«ft  0 US  MCIOMT  STATCHCNII 
WITCtft.SOH 

SOI  rONUTl/MN.MNCIOHT  CWlV  BALANCE  DATA) 

C 

C TEST  FOB  SHINS  HIM)  OFT  ION 

iso  iriooiisii  iss.ics.is* 

C VARIABLE  Mtf 

in  wiicis.tosi  Dvuisoi 

SOS  rONMTl/ISX.tnVARIASLE  MCA  HIM)  SACEF  ISC  • .FV.S.SM  OCO.i 
in  CONTINUE 
WITEtS.Sni 

SO*  rONUTlStOX.SMCtWT.SX.IMOTIS.  AND 
WITEIS.SOSI  ffll.flSD 
•00  rONUfl/nx.lfMCIQKT  CWfV.TSS.STIS.Si 
WITElS.SlOl  ie*UT<l).DVUTil«50i,l*l.ni 
SIS  FONUtfl/SSX.ttMINO.TSS.mS.S.  /«x.  1 0)ACR  I J0NT4L.TS6.  IT  1 1.  #. 

I /SSX.NMJITICAL.TSS.iriS.S.  /SM.MINCOT.TSO.y IS.S. 

S /SSK.MfAlN  SEAR.TSS.iriS.S.  /SSX.SNOSC  OCAR.TSS.IFIS.S. 

I /SSX.IOHSUNTACE  CONTROLS.  ISO.  IT  IS.S. 

* /|SK, IHMDCIfC  SCCTION.TM.SriS.S. 
f /SK.ISHDTICII  STRUCTURE, TM.fTIS.S. 
s //sn.NCNOirc.Tss.ms.s. 

v /nx.soHAcccssosT  ocAA  soxcs.Tss.ns.s. 

S /SSX.SOAOUR  INSUCTION  SYSTEM.  TSO. IT  IS.S. 

S /Sn.SIHAtS  ACTUATION  MO  CONTROLS.  TSA.N"  II.  I. 

A /nx.l*AO04AU5T  SYSTEM.TS6.SFIS.S. 

S /S9V.INCOOLINO  MO  ORAM. ISO. SF IS.S. 

C /SBX.  I MIOTIC  AT  INS  SYSTEM.  tK.tTII.S. 

0 /SSX.IIAOUX  1 STEM. TSS.If  IS.S. 

C /SSM.I5HCN0IAC  C0NTK0Lf.TS6.Sr IS.S. 

F /nx.lSHSTAKTINO  STSTCH.Tn.  If  IS.S. 

S /ItX.KMAUXlUARY  FUCK  UNI  T.T56.  ST  IS.  Si 
Wl  TE  IS.SISMDVWTI  I » .DNMTI  l«SO> . l*SI  .I0» 

SIS  FORMAT  I /SSX.  I ININS TNACNTS.TSS.SF  IS.S. 

1 /stx.MmvuuLic.TSo.V’is.s.  /i9%, i otcuctkical.tso.it IS.S. 

S /SK.IDClXCTRONfCS.TSS.iriS.S.  /SSX.OTANWCNT.TSS.SriS.I. 

i /nx.iiArunmiNOs.rso.iris.s. 

* /SOX.IOHAIS  COTOITIONINO.TSO.SriS.S. 

S /nx.iimcTooMAFMic.TSo.iris.s, 

* /f*X.I*HAUX1MA*Y  OEAR.TSO.SFIS.S. 

V /m.IVCTXK  EOUINCNT.TSO. IT  IS.S) 

c 

IFIIOI  IVO.IVO.JOO 

C WITE  INITIAL  USEFUL  LOAD  MO  GROSS  WIGHT  TAMS 

I TO  WITEIO.OOOI 
ITS  WITEfO.OI*) 

•I*  FONUTI/*OX.SMNtrUL  LOAD  MO  CROSS  ACIOMTl 
If tOOI IS) ) 100.100.170 
ITS  WtTE<O.OOSI  OWWfSOl 
in  CONTI  NX 
WITEIO.tni 

ISO  FORMAT! /IIX.IMOAO  COrCITSON.SIX.  I*NUX|IU1  OCSION.SX. 

I IBCIIOMT  OCSION.TX, IHH.ATOINO  DCSlON./f  IX.MCIGHT. ISX. 

S inOROSS  WIQHT.SX.IMROSS  ACIONT. //*»», I MCIOMT  ARM. I IX. 

1 I MCIOMT  AOT.III.IONCIQHT  ARM) 

Wlff tO.OSSI  OOHTI IS*), DWT< II ) .DMWTIOI I .DVWTI ll I .DVMTfSI l . 

I OWT I 111, DVWTIOI) 

On  FORMATltX.MRCW  INO.tF*.|.|M),T*S.|trtO.I,rO.S,lKII 

WITEIO.OS*)  DVWTI m .OVHf (Oil .OVWTl 111 .DVHTlOSl.OVWTlXII .DVHTlOII 
in  FONUTl/SX.**CUEL./SX.SNU««nLE.T*S.liriS.I.FS.S.lXM 
WlTClS.SnMOVMTI  l*nil  .DVWTI  l*Sll  ,DVUT(  IHIJI.0VI4TI  (••ll, 

1 0VUTI|««li.DVUT(|»Sl).l*}.7t 
in  FONlATlSX.MfNTCKNAL.T*S.|irjO.I.FS.S.n). 

I /T*S.HFIt.  I .Fl.S.ni  ,/T*S.HFIS.  1 .FS.S.WI , 


•I/M'* 


ww  Litrue 


ourcrtOM  CHWT  tcv  - mip  fihil  output  moduli 


C/AO  NO  ••••  CONTENTS  •••* 

i*»i  i 

I Ml  IftlTClA.AMi  OWnili.OWTtAli.DWnill.OWTiAll.DWnilt.DWUASi 

l%»  IN  rCfOMTl/tX.M>lL**9.Iiri«.|,r«.t.DOI 

1*4  MITC<A.A10»  OWTiMll,OWnAll.OWT"i|l.OWTiAli,OWUAAIl. 

M I OWT<AI> 

14  in  r«»iAT</«x.i»rvtcutt  PAn.o/o.T«*5.nno.i.ro.f.wn 

l%A  MtlTElA.AMl  PWUMfl.OWnVl.DWn'ifl.OWTlWI.OVWnASfl. 

IM  I OWTlAfl 

Iftl  AIA  rOOMTlOM.lfWIlO  PATLO/O.TH5, J*f  10. 1 .fA.f  .1X1 1 

IV  IftltEfS.AMl  AOWni«At.OWn*».MMnM».DWUMi.0WTlMl. 

IM  I DWTlMi.DWT'Mt 

!*•  (4*  POMMTI/M.OKNMNCNT./M.IMQUM  IOT7.  ,fH.  I .INI  ,*5. 

im  i nrii  i.rrf.uii 

IM  tlllTCirtat  DWT'Mll  .OWnflt  .OWTl«iIi  ,OWT<«li  .DwnA5H . 

157  | LWTlAlt 

im  ta  rmwATi«x.iONNft*iTi«.TH5.iirio.i.ri.f.UM 

IM  MIIIKA.MOl 

IM  MO  fOAHATlAX.lJMIMULLATIOM  IP TV CMS  IUCKA  ETC. II 

Ml  toil  TCI  A ••*£  I lOWTll**>,DVWni*Mi.OWni*»l.DWTi|*M>. 

IM  I 0WUI«»l. OWni*Ml.M.Ni 

iu  on  ro*uiTiiM.MOj|NO.r»5.nrio.i.r«.f.»i,/TH5.nrio.i.r«.f.tti. 

im  i /itx.NruiCLMC.f'if.ttriri.rt.t.ni./T'is.iirii.i.rrf.ixn 

IM  MtlTElA.Mll  (DVWTll*S]l.0Wni*ASl.DWUI*lll.DVWTi|*01>. 

IM  I OWni*l]I.OWni*AI>.l»I.A» 

iat  mi raouTi/M.acouiPrCNf ./ox.iinokvocn.  uN.m.nrio.i.ro.f.ui, 

IM  I /M.IMIItCOUlC0UI.*5.S<ri0.l.rA.t.|Xn 

IM  MlTTii.MNi  ltll*lf).l*t.A> 

IM  AM  rOftUT'/U.IIMUStrUl  L0AC.TH5.HriA.  I, fO.f.IXll 

iTi  wiiTciA.rai  ft 1 1 ,a<ah »s< 1 1 •situ  .si 1 1 »s<  tii 

IM  MA  fOANATlAX,  IBOC I GMT  E»Tr.TH§.l<r  10. 1 .fA.f.tXil 

171  MtlTC'A.MAt  ltil»MMM.AI 

i*  mo  ronun/ix.imaots  iciaHT.THS.iirio.i.ro.A.ixii 

171  C 

la  iruoi  tM.too.MO 

177  C KVT  ICIOHT  DTTV  MALE  TO  TINN.  fON  THOSE  COTFOCNTS  THAT  HAVE 

ia  c aon  calcllateo 

ia  C TEST  ON  MINO 

IM  AM  triPDATIIM  AlA.AIO.fOf 

IAI  AM  OVUTII)  • POATIII 

IM  OWTlAll  - fDATlAl 

IA)  € 

IM  C 

IM  C TltT  ON  HORIZONTAL  TAIL 

IM  AIA  If  irOATIIAM  AfO.AAO.AIA 

107  AIA  OWTtfl  • rOATMSl 

im  ownui  • roATiioi 

IM  C 

IM  C TEST  ON  VERTICAL  TAIL 

IAI  AM  17  IfDATIAU)  fM.fSO.fff 

IM  ttf  OWT«H  • rOATlAll 

IAI  DWTl Ml  • rDATiMi 

IM  C TEST  ON  fUKLAOC 

im  am  inroAiiM'i  ma.am.aia 

IM  A»  OVWTIHI  • PDATlMl 

107  MUTIMI  • rOATlM) 

IM  C TltT  ON  NAIM  OCA* 

IM  MA  inrOATlHIll  A50.A50.fM 

AM  MAOWnS)  • rOATcNII 

mi  ownat  • roATiM > 

AM  C TEAT  ON  NMC  ACM 

MI  AM  inrOATlNAtl  AM.AM.A5f 

AM  AM  OWTiAl  • rOATlNAl 

AM  OWTtMi  • fOATiAOi 

MA  C TEAT  ON  ENOINt  ICC T ION 

AA7  am  iriroATiMn  ta.fa.MA 

AM  AM  OWTiAl  • POATlMi 

AM  OVWTIMI  • rOATf«7i 

Alt  C TEAT  ON  AIA 

tn  an  trtroATtsm  fM.AM.fa 

tit  an  own  iai  • roAnsn 
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I 


inmnnnnii^nnmmNnnHmimnsnnHinmmsnn 


jut  an  oh  chmt  «cv  - wv  row.  output  wuu 


01 /ft/*  IWI  LISTINO 

CMO  MO  i*h  CONTCNTf  •••• 


•l> 

•1% 

m 

tit 

m 

#10 


OWTtHl  • roAtiwi 
MO  CONTINUE 

c 

c aim  icioht  pfir  «m 

€ 

•III  • D«<*l 
tit)  • OtA) 

C «CMT  MM  COJKTEN  TO  FIN*.  10  • I 

10  • BUI 
BHII  • III?) 
tilt)  • tlttl 
tmi  • titii 
M TO  no 
c 

c min  omxjp  icioht  otatocmt 
MO  MltTClt.Mll 
Mil  TV  It. 000 1 

HI  rOMUTlATX.UMCIOHT  DTTYI 

€ 

Ml ITC  (Q.tSfi  OKHTI|).rOATl|).rOATCItl.rDATltl.rOATmi.rOATlOl.fOA 
|Tt7l*fOATttl  .rOATIfl  .fOATl  101  .n>ATl  1 1 1 

c 

OV  fOMUTl/tX.IMINO  QNBF.Ttl.f  If . I ./IBX. 

I SOCtKftO  OCC  T ION  - BJBIC  STNUCT’FE.TBI  ,f  If.  I./IQK, 
AMOUTCNNMCL  • BJOIC  STNUCTUNCUNCL.  TINS.fB.l.tH  LM.l.Ttl.flt. 
it  ./itx.vFivoT.Tti  .nt.i./iox. 

XBOUlCNOM.TBI.rit.I./ltX.fliriJtt  - THAI  LI  NO  COGC.TBI .fit. I ./|BX. 
IHHim  - LCJDIIO  COOC,TBI.rit.l./IQX.MLATS.T8l.flf.l./ltX. 

•MFoiimt.iti  .r  it.  i ./iox.  lotutaujfCoui.Toi  .nt.  1 1 
c 

MltTClt.Mil  DtMTlt) 

09*  fOMtATl/BX.iltOHNIfONTJL  TAIL  OMXT.Ttl.rit.  1 1 
Ml  ITC  It.OMl  fOATl  |7l  .fDAT  l Itl  .fDAT  I It)  .fOAT  ItOl 
OM  fQMtATtlQX.MMCOfTCN  KCTIOH/Sf  IfOLE.Ttl .fit. I ,/IOX. 

IMCTJNILtICR  - BJBIC  STNUCnHC.Ttl.flt.I./tOX. 

MCLXVATCR.TOI  .fit .l./IOX. 

II  MlllCCLUKOUl.Ttt  .r  It.  I » 

c 

MIITClt.OMl  AMTUl 

m rOMMTl/tX.lMCRIICJL  TAIL  QMF.Ttl.flt.il 
Ml  ITC  tB.tMt  fOATltt).fOATlM).fDATlt7).fOATlMl 
BM  fOMtAT  (lOX.MCCMTCR  SECT  IQN/fNIMXE.TOI  .fit.  I./IOK. 

I MCI  HO  - BJBIC  STNUCTURE.TBI  .fit.  I ,/IOX. 

Moxan.Tti.fit.i./iox. 

IIOf1ISCtU.JtCOUS.Ttl  .fit.  I > 

c 

iFITElO.OMl  DSMTltl.fOATllll.fOATlltl. fOATl Al 
BM  fOPOIATl/BX.IBCOOY  OMXF.Ttl.f  It.  1 ./IOX, 

I AMWUOE  BJBIC  BTNUCTlHE.TBI  .fit.  I ./IOX. 
t lOMKCOtCJNT  STNUCTUNE  - fVlELJOE.Ttl  ,f  It . I ,/JOX, 

1 MM-  BOOM.  FJtCLB.  JT©  Ml  1C.. Ttl.rif.il 
BlAl  ■ OSMTlfl  ♦ DWTlBI 
MltlClB.BM)  HA l 

BM  fQHHAfl/BX.MHJLfOHTINO  GCJft  QMOUP.Ttl.f  It.  I ./HBX.IHMOCCLL.  MJtC 
lt./IBX.M.OCATIOH.tlX,  IIHTIIKf . TUBES. fX.fHSTNUCTlFC. W. 
t •CMTOLll 
C 

IflMIIIII  nt.l7t.ITB 

I7t  MMTCIB.BMI  fDATIAtl  .FO-TlXll  .fDATlXXI  .BMfTlt) 

BM  fONMATt  ItX.tOMVSCUOC  * MAIN  OEJN.TXt.Xf  It.  1 1 

M TO  Mt 

171  MIIIttO.OTti  fOAT<Xtl.rOATfXS).rOATlXX).OMlTt«l 
BM  fOMUTlItX.IDHINO  - MAIN  0CJB.TOt.Xflt.il 
Mt  CONTIMC 

MIIICIB.tTt)  fBATlXTl .fDAT IXB)  .fDAT IXt)  .OMIT IB) 

BO  fOftUflltX.MCUKUOC  - NBK  OEJN.TXt.Xf  It.  1 1 
C 

MIIIttB.BTX)  BHUTlTl 

BA  fOfMATl/BX.MNBJrJCC  CONTNOLl  QNBF.Ttl.flt.il 
C 

MHTCIQ.B7BI  DOWNS) 
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ISI9||I»ISf2*’igB9Bg9B9B5SI9l99SI!IS25sSSSS»S|l!l|ySK!|ll3i3?2Zllll*l!? 


Aflcnm  cmmi  «cv  • ocir  bin*  mint  mouLC 


Ol/fO/* 
c«o  *e 


imn  uffM 

••••  CONfftffft  «*• 

fturoniAti/ti.iMCNific  iccfiM.Tfti.rif.it 
ir (oath  iu  m.m.tm 
m MiTcift.ftiii  roAfiftii.roAftMi 

•7ft  rOMAf I *ft*.1H|IF0ARCI,/lftlt.ftMClNTCft.T0l .rif . I ./I0X .ftHOUTftOMO. 

I /I-.MC00W1.  r«ci«.  mo  mic.. fii.rif.il 
to  TO  M 

m nuftit.ftffti  roAfi«ii.roAfiftM.roATift9i 

•7ft  B0MATI m.KIWW.fll  .r It . | ./lOX.rHCCtfTCO./IOK.MOUfftOMO. 

i Tfti^it.i./iix.fMooooft.  mcio.  *o mic.. iti.nt.il 
lift  CflNTINUI 

c 

MHICiO.OMt  f*  (ft 

OM  BOMfcf  l/ftX.f1h»iftUCfVRt  - OflCR  AfC  NIK.  .Tftl.B If . I > 

00  m i*i.o 
•mi  • tiffti  • ovufdi 
m cohtinuc 

MtlTCtft.ftftf  I ftlfftt 

tot  roHNAf i/ox.fMfOfAL  no  oc  onouoKf  ro%i  ;i.f«i.rif.n 

€ 

c 

MllfClO.MII 

MtlfKO.Mfti 

to  m Mt.ift 
ftl»l  • ftliot  • OMIfdl 
SOf  CONTIMC 

ftitri  • own  if  • • owftist 
c 

MlfClft.Mll  ft(fftl . OWTI 101. DVUTl  1 1 t.ftlfTl.tOWTl  1*111.1*1.01 
ooi  rgftuf«//o>.i»ooom>»iON  orof.  foi.rit.i./iu. 

I IOCNOIIC  INITALiATION.TOI.rif.I./lftX. 
t fiNMXctMRr  urn  met  mo  ORitcs.TOi.rtt.t./iex. 
ft  ftMAIR  ItOUCTION  «nfCM.TOl.rit.l./lfR.M«fOUCnftC.fOft.rit.|. 
ft  /IfX^MVCTUATION  MO  CONI KXt.Tftft.rtf. I, /|0X. 

0 iftcmuf  OfftfiM.fOi  .r if . i ./itx. 

• HMCOCLlHO  ftTSTCH  mo  DRAIN  FNCMlIOrO.ni.f  it.  i./iox. 

7 MuaRicAitta  tnTCH.Tfti^it.i.dM.iiirvn.  onftN.foi.rit.1. 

• /IftR.IOCNBUC  CONTNOLft.TOI  .rif . I ./(M.lftHIfARf  IND  ftVITCN. 

0 TOI.Tlf.li 

MtlfClO.OOii  «OWTflM*fO.Sftl 

•o*  rofttAfi/ox.f*i««iLittY  root  rant  aooiF.Tftft.rif.i.s/ox. 

1 ITHINSTRLfCNTft  ORAF.fOft.rif.  I .//OX. 

f SlMflORAUICO  MO  MCUHAI ICO  OROF.fftft.rif .I.//OX. 
ft  HMOfCTRICR.  OROlF.  Tftft.r  if . I .//Ox.  lOCLCCTRONICft  OROF.fftS. 
ft  rit.I.^/OX.IftttfMtWCNT  OROlF. Tftl.rif.l. //OX. 

0 SltrVRNIIMIMOO  mo  COUirtCNT  QROlF.fftS.rif.|.//OX. 

• ft  INAIR  COOITIMINO  mO  ANTI-KINO  COUIRtCHT  QROF.fftl.nt.l. 

7 //OX.IOFHOTOORFNIC  OROUR.fftl.rif.|.//OH. 

0 fOMJKILURT  OCAR  OROF. Tftft.f It. I./'OX. 
ft  flHSItCR  COUIMCNT  mO  MIC.. Tftl.riA.lt 

nine to.0001  Sint  .si  1 1 

000  rORNAff/OX.fSMTOTAi  BOON  RRCVIOUO  RAK.fftS.nt.  I//0X. 

1 lOftCtONT  OFTV.fftl.nt.il 
MllfKlO.MII 

M TO  lit 


c otnF  mo  if  iff  oiimion*.  data 
oiftii  • (Mvifot  - initt/onft 
iriowiooi  - until  ftftf.ftFt.ftot 

ftM  HIM  • IXftlftl  - Xlim/Ollfl 
ft#*  Itftfl  • lOWIf?)  - ftOOlfftl  l/Ql  If  I 
ftlftti  • III  tilt  - 11(111/01  If  I 
•MR l • fOfllOl/Ontl 

otooi  • fontoi/ontt 

fttftii  • fOfin/OtlTt 

ft (07)  • T0f(tl/0(ltl/0llTl 

c 

inoArftiiit  ftift.ftift.ftoi 

ftM  J • OAfNIf  I 

HMl  • IftATNOIftl  - OATNl  II  It/Ol  It  I 
•(Ml  • OATNIftll 


220 


SfSiSSssSssSssrsiiSiiifiifilMlllglilllgiiigiglSaSaasaSSailSIlveEIIISSII 


Affffli H OMIT  Kf  - MV  f IN*  SUTPUf  «0U 


SI/|*M 
CMO  t« 


M#Vt  LIST  (Ml 
•••# 


flH 


••Ml  • •AfWtll 

m m hj 

•(Ml  • MM|l|iMl.0ATN(t*1Sii 
•(Ml  • MARKS  .0AlHl|*Mil 
•••It  • SHII  • 

%M  CCHTtNUC 
C 

•(Ml  • UMi/Ulfi 
•(Mi  • SiMi/M III 
IIS  KUi  • DVUlill/tOUili 
•«U>  • OM4Ml/0(|l 

ftiMl  • MMItMftMiMt 

•(Ml  • S0Mlli»«t0UIIII'ft(U<1*l 

••Ml  • Mfflf  1/MMiSl 

•!•?•  • MN(ltl<MH(«l 

•iMt  • MMitHomtti 

•(Ml  • MNllil*tDMillJ*SiMi 

Km  • mm  ii  ••Mini 

•(111  • OWTlIl/SlItl 

•(Ml  • OMnMMMMSl 

tim  • mmui«mmisi*«ii»i 

•imi  • ioammi  • muum/onfi 

Km  • «MIHMD(l|l.«OOiltii 
•(Ml  • •Utl+dlt 

KTfl  • «ous* 

KH  • Mil MM* Ml >0(11 1 
SHU  • MM  If  l • DMA  Mi 
C 
C 

•M1CM.MH 

MmcM.Mii 

SM  rOMtfl/MK.IIIOtlMIOtfL  *6  •TNUCnfUL  DATAi 
MHTCif.Stft  Slill.Siifi 

Mf  rmVJtftUJMIMlH  - MCI uu  lff.l.f7.f.iSX. 

I MMCISHT  - MWU  - STATIC  lff.l.r7.f//SU.SMMCtLlCS./SIR. 
• •ClMUM.M.miMOVO.ftK.OCCflTCII.M.OOITMMOi 
IflSAfSlIlt  Wt.Mt.lM 
Wt  MITClS.Mil  •<•!» 

so*  rosMtiM.iouMiN  - ha*.  irT.l.TST.rif.ti 
MHTCM.SMI  •(*! 

MB  rOMAKOl.lMCFIN  - MX.  Iff.  I. T17.flt.il 
MHTCM.MSI  S(Ml 

•MfOMAIlM.IOtHifN  • HA*.  <fl.l.T17.f«t.tl 
MHTCIS.SS7I  SiMI 

M7  ffftttflSR.f|ltCf!»  MCA  l«0.  ft.l. Titbit. f I 
«T»¥i 

AM  If lOAItlll  - mill  %1f.1ll.lM 

c 

€ MWOLUI 

1M  MHTClS.SMl  •(•Sl.tlMi 
MB  fMMATlM.IOlCNOm  - NIK.  Iff. l.flT.Mtf .f» 

MH1CM.SMI  SMTl.SiMl 

Mt  ftMIATlBX.lMXflM  •MR.  Iff.  I.  fl7.fr  If.  1 1 
MH1CIB.7MI  SiMi.SiMi 

Mt  rOMAfiSX.lMHOfH  - (MR.  (fT. I. T17.Mlf.fi 
MHTClS.mil  tlMt.SlSIl 

Ml  fSMMfiSR.flMCIICD  MCA  (M.  ff.l. T17.fflf.fi 
M TOMS 

1M  MlllfiS.mtl  S(Ui. SiMi.SiMi 
mt  fOMAT IS*. IMjMTM  - NAH.  lfT.l.fl7.fflff.f.lfX.rif.ft 
MIITCiS.mil  SIM l, SIMI.SIMI 
mi  fSM«AllBR.lMKFlH  - MAR.  If  f.i. fl7.Mlff.lfX.rii.il 
MH1CM.mil  SlMi. SIMI.SIMI 
MT  fOSMKSR.tOtHOm  - TOR.  Iff. I.IS7 JTIf .f .Ifl^lf.f > 

Mmcm.msi  simi  .sibi  i .sm  i 

7M  rsma (sx interns  mu  im.  n. i.mjr if .f, ifx.rif.fi 
ns  Miircis.msi  sun 

7M  fSMMflSR JKCUMUK  VQLUTC  (CU.  rf.MB7.fli.fi 
C 

MIlfCiS.TItl  tOdll^THlSi.Simi 
71 S fOMUl/mx.lltifW.M.TMI.  TAll.1X.1Mr.  TAIL. /SR. 


221 


frmwy  mmm  WAR*.  WT? 


BWfflggWlWW»WAWfl^^ 


twit/* 

UfO  NO 

OM 

WT 


010 

III 

IV 
111 
III 
ll» 
IB 

m 

IB 


Ml 

Ml 

Ml 


Ml 


m 


0*7 


invr  LlfTINO  WtOTLOM  CNHOf  SCI  • MIP  I IN*  OlTWI  HOOULC 

••••  CONTCNTI  •••• 

I IKW»  MCA  ISO.  rt.MM.ril.lt 

MifCtt.Tin  titii.ftiMi.son 

Til  f0MATl(«.IMCIOMT/CAO»  MCA  iLBS./fO  ft. » .fftt.F IIH 
MlfCtt.7101  ftfSl.DVHlfl.DWIlfl 
Tin  r 09UT 1 4*.  IONIAN  tff.MM.riMl 
MtltCiB.Tlftl  OVUiMl.DVNflll.OWIIII 
71*  r0fMAfitX.I9*Cirt«K  - AT  BC  lKGAttSi.TM.FI2  H 
MITCft.TIti  OVUtO*  I .9MtS> ,0W> Ml 

tib  foNnATdx.noHTtcoicf icn.  mot  oao  - ldath  tiiocsMM.rii.ii 
MITCtt.720»  fitOi.fifTi.filti 
m roiMATiiu.nN-  nax.  thicwcss  tiNocsi.tM.rii.il 
MniCift.THl  DWtOti.HCCi.filli 

m roitufitx.o«MncacfieAL  tir  ocw  • lcmgtm  inc«s>.fM.ri!ti 
IBITIi*. TWI  HMi.filtl.il7]> 

Mlfttf.7201  BlMtl 

TfS  f09Vtft*X. SINT  AIL  UHOTM  - .IS  I UC  NINO  TO  .IS  NIC  N.  TAIL  irt.l. 
i Tti.ni.ii 

MtltCit.TSSi  OOOipU.OOO<lll.CODtll>.CflO<ll» 

H*  rOttUII/tX.IMN.IOMTIW  flCAt.SSX.O*OSf  .BX.OMIAIN./tX. 

I SOHLCNOTN  - OLIO  (XTCHKD  • AA(  TO  TIMMION  I HOC! > .TM.ni-l, 

I /SX.SOMOLCO  TIUVCL  - rOL  UTPCCD  TO  rUX  COLL AIStD  IHOCH. 

1 TM.irii.n 
MlfCtt.TMl  Hlll.ftlTSl 

lit  ronun/SX.IIHfTNUCniUL  OATA  - C9OltlW.S2X.tHtffKM.0X. 

I 1 04.  IN  IT  LOAO./*2X.|»OAOtf  IK  I CHT  .01.91  AC  TON. /OH. 

I 9CLI0MT.Ttl.iril.il 

Ml  ft  <0.710!  Hlli.ftSli.C-*  '<Ml.lt  7Bi.fi7Tl.fi  71 1 
7M  rOft«AT<2x.7H.AfOlNO.T*Mll.|./fX. 

I 9<TAMC*9r ,Ttl ,r||.f ,/tx.SM.INIT  AHVLAtt  LATOMO  flM(  1ACCD. 

I iin  irT./scc.i.fti.riM./ix. 

1 O0AIINO  LKT  A6SLVCD  f«  LAfOINO  MS  ION  COOITION  iACTCOfT  NT.  I, 

0 Tfl^ll.I./tX.rMTAlL  veto  * L NO  I Ml  COM’IOURATION 
S 191  fttCX  orr  IIM0TSM«I.ril.l./tX.t99IKSSMIlC0  CABIN  -. 
t sin  at.  ocsiGN  mum  oirmcNTiAL  • iliont  n.f.n. 

7 TSl.r  12.11 
09 


